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As Frosidcnt of the Socioty of Women Engineers it is niv pleasure to 
welcome you to Elenniker III, With that you might ask. What uere Hcnnikers 
I ana ir> In 1971, the Engineering Foundation and the Society of Women En- 
gineers rosponsored a Conference entitl-d "Women -n Engineering -- Bridg- 
ing the Cap Hetwe. n Society and Technology. " This was followed by another 
( onterence in 1072, entitled "Wom(>r7 in Engineering and .Management," and 
here we are in 197.3, continuing the trend to lead society from darkness into 
tight with 'Career Guidance for Women Entering Engineering." 

The eon< eption and formation of the Society of Women Engineers was a 
mganti<- step. A step that was born of bold thoughts, a willingness to accept 
risk, an unwillingness to accept the status quo, and a desire to induce change 
through the peaceful process of education. All of this started in 1949, when 
small groups of women in Boston, New York, Philadelphia, and Washington, 
IJ.C. started ri.ec^ting. There were only 50 people altogether and they banded 
together to share their collective experiences. Their basic purposes wen- 

• To make known the country's need for women engineers. 

• To (TK oui-age vourig women to consider an engineering education. 

• To info,"m young women, their parents, counselors, and the gcnccal 
public of the qualifications and achievements of women engineers 
and th.(> onportuniti(^s open to them, 

• To serve as a center of information on women in enginet-ring. 

»» lo encourage women engineers to attain high levels of educational 
and profespional achievement. 

These are still the purposes and objectives of the Societv of Women Engineers. 

fn 1952, two major eventP occurred. One was the incorporation of the 
Society (this was done at a grand cost of $1. 50). and the second was the ini- 
tiation of the Achievement Award. The Award honors outstanding women 
for notable achievement in engineering. To date there have been 22 winner^ 
and we are fort anate to have the last three Achievement Award Winners wi.h 
us today. Thev are: Dr. AlvaT. Matthews, the 1971 Award Winner, who 
will chair Tuesday's Conference session; Nancy Fitzrov, the 1972 Award 
Winner, who is the Conference Chairman; and Dr. Irene Peden, the 1973 
Award Winner, who will act as a role model. 

^Engineering Manager - Qualitv and Reliabililv Assurance 
Defense and Elec tronic Systems Center 

Westirghouse Electric Corporatir)n, Baltimore. Maryland 
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Tlu* no\' tiistor-ic <'vt'nt orrurrtMi m n)rj3, when tlir' l.illian Mo11<t Ci il- 
r>r«'th S«'h(>larsh ip \\'as < 'Stahl ishcd . 'liiis sciv-jla rsh ip is ^ivcn annually to a 
junior or st^nior ui)iii:in < n^i!UM^rin;^ stiKicrit of outstaiidin^ arhic^vcrncnt and 
[.otcntial. !)t'. Ciilhrt'th, m v\lios(» honor tuo sf-holarsliip is nanicd, was \vr«ll 
known lor tlw many l ont r ibut ioris winrhi srw niadi' to IItp fitdds of industrial 
( ru» in( r rin;» and nuuKiat-nicnt 

The n<'xr iriaantic stop occurrt'd in lOf)!. whcMi the >(j(d(»t\ (»st al^lishc^d its 
lhMd(:iJartr?'s offico m the newly opcncrl Tnitcd liniMnt M>ring (.'rnt(*r in N(»w York 
Citv Thrrc SW'i: i^nnc^i many of the en^incf^rini; sorndirs rt prt^sontinr; spocif- 
i'- cruiinreri riL^ dis(af)lirh^s, as wrll as the* lai^'inoors Joint CoarKdl aiKi tho l!n^i~ 
iw cr-s* ('o\:ni il for Profrssior.al l^cvadt^pnu'nl . 

hi l!^(>4 th«- Sociotv riiadc a \\U'f^v st^^p fcirward bv sponsoritij.^ tho First In- 
torrational (.'onforcnt c of U'oiiuMi I!ni;ineors anti Scientists. Tho (_\uiff r(M"ic:o 
was. liidd HI N»'W Vor'k an>:i was an (nitstandin^ su<M'(»ss. AnotlK^r (^vcnt (jccurr^ni 
UKit \« a!', unrehitod to SWF!, which rnav h.avt* contrihutod to sonic of the Con- 
fcr( ti< e's ^\ir^ i^^^: that was the passage ol Tith^ Yll of the (^' ivii Fii^^hts Act, 
'TiMe states that (Mi)plov(^rs slud I hiiM' individuals witlioat re^^ard to ra( <», 
<'r'"cd. n ition.il f>ri;4iM, or sex. It h.is had a sianifioant irn[)act on svM)se(]uent 
h<aii v. jthin and ou^'^ide S\\'r 

i 'ol if nv! t!ie Cirst hit ernat ional C'ord'crc^ri' in lO^fi, SW'I! (\Ktahlish»'d 
Mi*' [iodncN !). ('Mipi> Mt^inorjal Awai-ri. The Award r(u:o;'nizcs significant 
! ont r'jhut jor. :- h- Mi'' a l /arn < UK-nt of wom^'M in the '''n;::incorin;^* profession h\ 
an nidi\ iduj^, j*i"''u:), or < o rpo rrtt i(,)n . It was established as a n.eniorial to 
hiN' \'r Kodrii'. 1) ('hipp, int t r nal lonal 1 y p rorn inent enaiti'^er *ind lins - 
CMrid o! i)r a^ri^e A Hu ks, firs^ rtational president of^WK. There iiave 
i.e'rit'V'.' r-ec (lit s: <'ol. (.Mar-en; e ]] Daviesand Dr. Alfra^d K. In^ersoll. 

hi 1;^^7, .1 s<'parat»' autonomous ori^.lni7. :i.ti(»n kno^\ n as the Men's Auxdli- 
a*". .M' M e So. irM\ ol' V\"onien j!n^,^inee T's was (^stah ished by husbands, relatives, 
iirrl fri- Tid^- '•r^\M! ni^'Uibors. 

We Men nio\<"d f ron: th e « ■ rmt iou s 1\ eonse rvatua^ fiO's t(^ the tc^rridly tur- 
hab»r;t 7i''s. It -vr^s a tiir.e to pause and take stock of win re S\\T% was, where^ 
:* h id b« ••n, ;;ind wher*- it was ^oinq. I .ookin;: back, it seems tliat the Socdcdv 
rr.oveci forward \ ery slowlv in tin 21 years fron^i 1949 to 1970. Many factors 
• onM^iajted to tias, but the heroin won:en wlio nurturrni the S(>eiety and made it 
it i^row durir^.^ Mms pf riod operatml on faith alone. What is faith" Widl, tlie 
h^^st d' fmition tlvat I hav*- seen is in tha^ Kin^ dames \ersion of the Bible; 
spe. ificallv, Ilr-brews 11.1: "Now f.iith is the suhstanc(» of thini^s hoped for, 
*h'' i \M'i»a^i e of thini^s not seen. " 

,\ we rm>v'ed from one decade \ c) arK^tb.er we entc^red a time of s it^nificant 
s*)eial ( lianL^rv The attitude about women was ohan*^ini^ tlu-oughout the ra>untry. 
SiaJd« n]\ th"'. were in thc^ spotli:rht, en:phasis was b(dn<^ plac( d on thfdr necnis 
and rlesires ~- SUTl's proL^rams kept paer^ wdth this change. In 1971 th(^ Con- 



f(T.-n. o ,.n _^W..n,f-n in Vntrinvorm^i -- Hridffin« tho Gap Between Society and 
re. hnolo^v was h.. Id. and in 1972 the C()nf,M'...n< e on "Women in Kngineerinn 
'r.u-';"''^''"''"' ^^-^^^tx'Jd. Also, in 1972, SVVEehangedadn.inistrations 
As SWK moved Iron, one set of standard bearers to another, it found that it 
had hecun a new deead.v Ii ruovod from leadcTS who wer(< tne initiators and 
movers of the So. ietv in th.:> 1950's to those who joined the Soeietv in the 19fi0's 
I h<- latter w<>ro t(<mpered by a different set of environments motivations 
opportunities, and rewar-is. The So. iptv had pro^;res.ed from strugRling'for 
Its .>x.sten. ,., financiallv, to the point wtu-re it is almost self- perpetuating 
As a result, it is n<v.v able to start working on its goals Hiore fullv. The finari- 
-■lal pv >h ^n, Has .-ased but has not disappc-ared; monev alwavs' se(-nis to 
b.' a ,jrobl,-m. llowev-r, the original programs are being evaluated and r(<- 
..nent, ,1 as reqmr.d :u,d f..wer trad.-offs nr put-offs of prograir.s ar.- necessar>- 

This leads us t.-. today; wh-re are we in r.>lati(,n to the goals which were 
established for tli i s arlm ini st ration Well, let's see. 

The first goal was to improve the professional image of <W1-: bv sueli 
I'l.-ans as affiliating with other professional societi.-s and working eloselv 
w.to nth.-r t(<e.hn,<al groups. To a.hieve .his, a multipronged program was 
< St iblished. 1 his ineluded working with other profession d women's orean- 
izati.jtis as well as with professional soeieties. 

1- irst, SWK has l)een working with th(< l-ed. ration of Crgani/ations of 
l>ro(< s..,onal Wonien Finee its uk eptuTfi November 18, 197^ This work eon- 
sisted of the SWK President serving as a meml)er of the Organizing Steering 

on.mittcM. ond as Chairman of the Bylaws Committee. The purpose of the 
I' eri,. ration is to provide^ membcT organizations with a mechanism for com- 
bining thei- .Mtorts to optimize th.^ position of women in Ameriran soeietv 
bv prnn,ot,ng ef]ualitv of opportunity in edueation .m all lev.ds and in eareers 
in all : lelds. i Ur Federation has 25 affiliates; SWK is not among them 
HowevcT soon as the Federation's bvlaws are approved and its tax status 



established a reeon.mendat ion will be made bv the lOxeeutive Committee Jo 
the Couneil of Ser tion Hepresentative,^ as to whether SWK should beecn.e an 
afli 1 late 

Serond, the So, letv of Women Engineers - National Soeietv (,f Profes- 
sional hngmeers liaison agreement was signed on 1-ebruarv 20 With 
thi.^ a<-t SU K join, d with ten other professional t.-cliniral societies in an attempt 
-o establish a united engin.-ering eommunitv. There is some eonrern within 
>AK as to the long-range unpaef of this agreement. Onlv time will tell How- 
oxer, -UK's nan,e eannor be used on anv agre.^ment or in' eon junetion vit'h anv 
position paper without the express written agre.-ment of SWK ' 1 et me dese.-it.e 
some of th.< events that have tak.m plaee sine.- th<. a.^r.-ement was sunned on ' 
i-ebniarv 2i), 10 7.-. . 

On Februarv 2(,, 1972 I attended a meeting nf all of 'he b.u'^.m ..-.ee - 
presidents. Iraniediately. eaeh of the presid.-ntP offer, d to give SWK a list 
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of names of his society's women members; that is, where they could be 
identified. Ironically, almost all groups have removed sex from their rec- 
ords and can only identify a woman by her given name, SWE doesn't have 
that problem! ! ! ! For the first time in the history- of SWE the membership 
chairman was crying aunt. This really isn't the significant result of the af- 
filiation. The possibility of gaining new members is good, but only a tidbit. 
Immediately (within six hours) upon signing the liaison agreement the Nation- 
al Academy of Engineering (NAE) requested SWE to submit names of women 
engineers qualified to ser\''e on Ad\'isory Committees, and the National Acad- 
emy of Sciences (NAS) requested SWE to nominate women engineers to partic- 
ipate in the Conference on Women in Science and Engineering. Both requests 
were fulfilled immediately. 

The NAS Conference on Women in Science and Engineering was held 
June 11-12, 1973. The purpose of the conference was to determine ways of 
increasing the participation of wom.en engineers, scientists, and physicians 
in the activities of the NAS, the NAE, the Institute of Medicine (lOM), and 
the National Research Council (NRC). The major item discussed by the con- 
ference group of 16 memibers who represented various women's professional 
organizations, 15 staff mem^bers from NAS, and five guest speakers was the 
identification of qualified women to serve on the advisory boards within the 
NAS-NAE-IOM /NRC. Each conference m.ember was asked to submit names 
cf qualified women engineers and scientists whose research interests and 
ciialifi cations seem to m.atch those of the NRC committees. SWE submitted 
the nam.es of 44 wom.en engineers who are qualified to ser\*e on the NRC. 
The Conference Recomm^endations and Report was submitted to NAS July 2, 
1973 and is being reviewed. The prime recommendation was that a woman 
m.ember of the NAS should be added to the advisory comm.ittee of the NAS 
Forum and wom.en mem/oers should be included in the planning committees 
for future Forum and NRC activities. The NAS currently has 1024 m.embers, 
cf whom 13 are women. 

Perhaps all of this was coincidence. History indicates that it was not. 
For the past three vears SWE had been actively trying to ir«f-ltrate the National 
.--.cademy of Engineering without success. It appears that th*: profession needed 
:er SWE to make some overt m.ove to show that it was both willing and strong 
enough to stand and be counted for those things in which it believes: equality 
of opportunity based on ability prcntction and ad\~ancemient based on denion- 
straterl capability. This it has done, and the gains have been significant. 

On Aug-jst 7-S 1973, SWE participated, for the first tim.e, in the ECPD- 
spor.sored Joint Sc^cieties Forum (JSF>. Thirty- four engineering societies 
were invited and 27 sent representatives to the m.eeting. The JSF was estab- 
lished to serve as an inform.al get-together of the elected chief officers cf 
the technical engineering societies, ar.d as such is not an action group. The 
subjects considered were: efforts for greater engineering unity; the outlook 
for engineering education, advanced program accreditation — first year ex- 
perience: and whether er^gineers can effectively reach the people who are 
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responsible for social change and legislation. The two-day session allowed 
ample opportunity to meet the other engineering socicties' leaders and to 
share with them SWE's challenges and how it is planning for tomorrow. So 
we continue. 

The second goal was to reevaluate the objectives and establish long-range 
plans by developing programs which will implement the objectives. Tliis has 
boon done. The original goal of the Society was to make known the need for^ 
women engineer? and to encourage young women to consider an engineering 
education and career. The Long Range Planning Committee has determined 
that these goals are as sound today as they were in the 1940's and will prob- 
ably be as valid in the l?90's as they are now. SWE is actively pursuing them 
with some of the following programs. 

It has been recognized that convincing yoangsters to pursue ar.%-tmng is a job 
that begins the day they are born and must be followed until thev finallv'^make 
a career choice. This effort m.ust start before school and follow all the way 
through. It is too late to begin in high school. SWE's efforts to reach the 
youngsters (preschoolers) started in July 1972, with an initial contact with 
the Women Doctors Association towork with them in helping the Mister Rogers 
television shovr put across to children the idea that professions are not re- 
stricted to one se-x or the other. The first of these shows has been completed 
v.-nh the advent cf «)ne of SWE's young members talking to a precocious four- 
year-old about h&'r career in engineering. More shows are planned, but the 
scripts aren't convplete. 

Next, we are tr>-ing to develop a book for preschoolers. Herein lies a 
gigantic problem. Engineers can communicate -- although thev do have trctible 
occasionally getting their peers to understand xvhat is being said; thev are 
notoriously poor in written com.m.unication, and when you tr\- to take what is 
your adult lifework and write it in terms that a 3-, 4-", or 5-year-old can 
understand, it becomes painfully obvious that somxeone who has a knack for 
that sort of thing is needed. So we wrote to Dr. Seuss and asked him if he 
would be interested in Joing such a book. He has replied -- he didn't sav ves; 
but he didn't say no. He wanted more information. This was supplied the' 
next day a.nd negotiations are still underway. If he agrees to write this book 
it will take about three years from inception to com.pletion. Also, in conlunc- 
tion with the Academ.y for Educational Development's WE is trv.-ing%o obtain ' 
grants to develop vocational workbooks for preschool children and to develoo 
guidance fi:ir.s for grade school, junior-high, and senior- high- school girls. 

At the high-school level there has been more success than in other areas. 
Dr. Sarah^plaver has just finished a book called Xcn-Traditional Careers for 
We men . i ::e book is to be published September 17, 1973 bv Julian ZVIessner 
ar.d it features a chapter entitled "Engineering Wom.en Have" Fast-Growing 
" " Sird of Bom Female fame has also com.pleted a book 

which features the career development of at least one woman er.5ineer. The 

IS ::."cr\~hi~z a Woman Needs to Know to Get Paid What She's Worth 
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(McKay): it was also serialized in FAMILY CIRCLE magazine. SWE has 
continued the Certificate of Merit program which was developed some years 
ago. These certificates are presented by each SWE Section to graduating 
hicih- school girls who have attained three years' high achievement in mathe- 
matics and science. Dr. John Parrish, Conference Vice-Chairman, is work- 
incr on a series of reports on ''Women in Engineering as Told by Women Engi- 
neers. The first report is entitled: ''My Career as a Heat Transfer Engi- 
neer,'* bv Nancy Fitzroy, and has been distributed to the conference attendees 
to critique. 

At the conei:;e level we have, as always, the Lillian Moller Gilbreth 
Scholarship. This year a special effor* was made to reach the college stu- 
dents bv sponsoring this conference on ''Career Guidance for Women Enter- 
ing Engineerinii. ' Plans for extending and continuing this t\pe of effort are 
iinder^vay . 

Alter college what "" There are these of us who pursue an engineering 
career without a break. There are others who temporarily retire to rear 
a familv. How do these women get ready to reenter the profession? Tliere 
is no one way. However, \vc workr rl vnth Catalyst (a national non-profit or- 
ganization wliose aim is to serve the interest of educatec women wishing to 
enter or resum.e professional careers) in preparing an article on engineerinr. 
The publication (ENGINEERISG, Career Opportunities Series C-9) has been 
released and may be obtained from Catalyst, 6 East S2nd Street, New York. 
New York 1002S. 

The third ^loal was to a- sure the perpetuation of the Lillian Moller Gil- 
breth Scholarship Award by adding ?1000 to the existing monies and to in- 
crease the nurt-^iher of scholarships to be administered by the Society. Dur- 
ir.'Z 19T2-T3 the Gilbreth Scholarship was fully endowed. Of course, since 

the Sooietv had had onlv one scholarship, and then in 19 72 l^LA-SWE added 
another scholarship, the Herbert White Award. During the spring of IP 73, 
four n^iOre scholar shirr^s were added. The first of these was the Elaine Eleanor 
rlmersor Hutrhin? Scholarship. Tlvls scholarship was offered to the Society 
bv Dr. Sandra Hutc::ir.s in her niother^s memory "in recognition of 'he *^act 
that her mother believed in all of her endeavors no matter how farfetched they 
n^.av h.ave seented at the time, " Finally, the Westirxghouse Educational Fonnda 
ticn irrantei S4 cOO to the Socie^v tc support its scholarship program. The 
^rant of ?lcCr annually, 1?T3 through 19Tr, will be used to a^-ard three $cOC 
s :hclarshir>s tc freshman women entering engineering. Tite scholarships are 

a rc. e d t r: e Bertha L a n m e ~ We s t in ^h •? \: s e S ch c 1 a r sh. io .A ward, i n h oner of t h e 
firs: wcmen tc :^e. eivecl an en^inerrinc deiiree in the I'nited States, and are 
*c serve as an additicnal enticement "o encourage young wcn:en to -.^hocse engi- 



tM-ai:itions of older j)roi?rani?. liave those ac^tivities been successfur:' The 
only real indicatorF are membership levels, and they are at an all time high. 
The mi'mbership has increased by one-third, from 10S4 in June 1972 to over 
U;0(" in Julv 1973. Of these.700 are student^^. We have chartered 11 student 
sections and have three more waiting in the wings to be chartered by the end 
of Septembt-r, and we have increased the number of Corporate m.embers from 
li4 to 2'k Tlu*se arr our successes. 

Tlie Society r.as heen ir; existence 24 years. It has had twelve previous 
ar:ministratio-s. This is the 13th administranon and by all of the signs it has 
hecn a su cecss Vou have heard what we are doing. Arc these the ri^ht thincrs 
Uliere should we e fron^. Iicre'"' 



Xciomi J, McAfee 

Xaoird J. McAfee currently is directing the reliability, qualit\% maintain-- 
ability, :ind scdcty engineering activities, and the failure analysis^^laboratorv' 
and data center for the Aerospace and Electronic Systems Division and the 
Systems Development Di\'ision of the Wesiinghouse Defense and Electronic 
Siv'stonis Center, Prior to this assignment she was Manager - Reliability, 
Maintainability and Safety Engineeri rig. She has planned and directed the 
reliability and maintainability- efforts for such program^s as the em-ironmental 
measurements experiment for the Application Technology Satellite, the AX/" 
AW G-IO Airborne Missile Control System and special support equipm.ent, 
and the AX/SPCt-5P rad^r for the Typhon Weapon System. 

She received her BS degree in physics at Western Kentucky University 
in 1956, and joined Westir^house the same year, as a m.athematician in the 
Reliability Engineeririg Section* 

Ms. :,:c.-\fee is a senior member of the Institute of Electrical and Elec- 
trorics Engineers, the Am.erican Society for Quality Control, and the Society 
of Womien Engineers. -^She has ser\-ed as Executive Secretary* of ASQC and is 
currently Preside::: c: the Society of Wcm.en Engineer s. She %vas elected 
January 1, 1£^T3 to serve on the Administrative Committee of the IEEE Group 
on Reliability. She is listed in Who's Who of Am.erican Wom.en. Who's Who in 
tno South , and Tv. o Thousand Wcm^en of Distinction, 

r/is, Mc.\fee has published numerous papers and is co-editor of the 
Kcliabiiity Training Tcoct. She is an ASQC C -rtiSed Reliability Er^inoer 
H-250> and a Certified Qualitv' Engineer ^Xo. 613). 
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A SENIOR ENGINEER S PCMNT OF VIEW 

Nancy D. Fitzroy 

Manager - Heat Transfer Consulting 
Research and Development Center 
General Electric Company, Schenectady, New York 

WHY WOMEN IN ENGINEERING ^ 

We are all here because the concc . . of the traditional roles for \^ omen 
is changing. I think women want more challenge ana responsibility, pai^tic- 
ularly if they want a full-time career. They want to establish a firm base 
from which they can develop a career that is satisfv^ing and rewarding and 
is not a dead-end street. 

Women now comprise approximately 40 percent of the work force; yet 
only a few make over $7000 annually. About the only chance is in m.edicine, 
law, accouniing, teaching, science, or engineering. The chance for accept- 
ance of wonien in engineering is ver\' gocxi. 

Women v. art to do something vital v,hich is responsive to the social 
and em-ircni^ier.tai needs of the com.munity. Engineering offers that oppor- 
tunity. The environmentalists and ecologisls say that nothing but zero pol- 
lution is acceptable; ye: we all know perfectly well thai we are not billing 
to do without electric power and automobiles and heated houses withtheir 
pollutants. What we ne-ed is education of the public as to what kind of trade- 
offs are available so wise choices can be ntade. Women engineers can fill 
this need. They have a "natural" commurication link w ith the community 
through their neighborhood, school, PTA, church, and similar relation- 
ships. They could use this com.m.uni cation cnk to educate other womien about 
technological m.atters. This is a unique public relations area, which is not 
oren to their r^ale counterparts. It's about time that ^ e put a stop to the 
current attitude that is voiced in the media about a'l the ills of the present 
;:ay being attributable to engineers and technologj*, without m.ention of : he 
benefits tecimological advances have brought and can bring to us. Even :i 
a v.om:en should not choose to pursue a career in engineering after studj.- 
all techrical subjects, the background knowledge gained will help her under- 
standing of the practical aspects of the technological solution of environmen:al 
pr oblems. 

MORE ENGIN'EERING OPPORTI^^TIES FOR WOMEN IN T IE Fl~rRE 

The opporturdties for advancem.ent are starting to com.e a' ^ng. All large 
companies now have ver\- strong "afiTrmaiive action plans'* designed to help 
wc.m.en and mnncrities to develop their career potentials. There are no'-^ or- 
poinurdties for women to go into m.anagement. This used to be practically 
unheard of and siiii is not \-eir> com.m.on; 'Aom.en of the ri^rht age anii engineer- 
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inc: experience are not ready fc^r mnnag-ement positions, simply because 
:hty have no: thought it !)oi=sib)e to attain such positions and therefore have 
acquii'O'J neither* forr.iax nor self trrdning in that field. Oppoilunilies in the 
parallel path of straight technical development are much more promising 
for -orr.cn. In this area, top job levels tend to be equivalent to the second 
level of m.anagem. r.t (counted from the bottom upvsard). 

snor:.D exgixkekixg bk rkcovimexded a carkkr " 

I think tha: rr.o.'e yc)ung \.om.en should be ericouragec to considei' engineer- 
ing as a career if they have a natural bent in that dir^.-tion. It is one of onlv 
a hpndfui of careers -.vhere a woman can make decis' ^ns for - hose outcom.e* 
she is resprnsible nnd where the sala:y is commensurate with that responsi- 
bility. KvL-n if she should not choose lo pursue (/ngineoring as a lifelong 
career, she v.ill find that it has given her invaluable under st and 'Ing of the 
mari>- technological probIen:s o: c-ur modem world. 

EXGIXKERIXG f^HOT/LD REGIX BEFORE CO M.EGE 

A hi^h-srho-1 girl - ho Su-t-n:s o hav. a ratural abiliiy for math and sci- 
ence should be encouraged to take all the courses she can in ihose fi-clds 
algerra, geometry*, trigoncmetiy, phy-ics, chemistry, and biology--^ so that 
:'.hon the time comes for her to sc lect her fielj of study for college she will 
have all the necessary course .. erk rrJ will not be stymied by the lack of it^ 

en if she should opt for seme course other than engineering, I think she 
cou.d find those basic stucies e>nremely useful in her everydG^- life. 

'A :IV A COXFEREXCE AT EEXXIKER^ 

This may very- likely be you- first experience with a conference that has 
a rath', r forn^ally plBr-.t'C program yet :s heii ir: a setting /.hict is very in« 
fcrmal, ".ath plenty of free time in thv afremoon for informal discui=sion be- 
t-.;een the speakers and the other confcr-.-nce p articipa:tts. It was a new e:v« 
perience f^rr me .-hen I came to the firs: comerence on Mcmen enrtneers t- . o 
years a^ro. It seeiwe- like such a good idea tc have the afternoons free for 
recreation and to ha", e sessions in ihe e*. ening when there really wasn't a:ty« 
thing e.se to do anyway. But those afternoon free times turned out to be, in 
retrospecr, far mere productive than it ntight have seemed at the time. In 
the afiermcons, Anenyou^rv- at :ie lake with a group of other peeple from the 
cemerence, going for a svim and sining around the beach and chattine:, you 
really get to k::ov.- the other members cf the group and gain some insight into 
their prints of v:e^. and their hrpes and p:-oblem.s -tth their careers/ 1 think 
tnis IS a urdqje opportunity tr- gt:t acquainted. 

oith -cmen i:ngineers s'tll only cn- p-rcem of the engineering r: pj;a- 
tloru ntost rf you have had ver}- little opportunity to get to kno-. anrth- r stztI 
tn stnti^ar clrcum^^anot;-s. l^ringing a group together at rne site gives us a 
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chanv'c to c\>niparo notes and to talk over- the good and the bad times in our 
onginoering careers. More often lt\an noi in the past, each time I talked to 
young AO't.en engineering students, they Aould tell me that I uas the first 
practicing Aon^an engineer that they had over n*;et, and I expect that other 
rolf n\odels will relate similar exper-iences. We would prefer to have one- 
Tv)-one personal contacts, but because e are such a small fraction of the 
engineering population, it^s sonie^Ahat difficult for us to spread our tinie 
ar-junc: to cover many colleges and under-graduatc students. So we're hop- 
ing by the presentations at this conference, v.hich Aili be published and avail- 
able to the ger.eral public, that some contact Aith practicing ^vomcn engineers 
Ail; i:t available to all students in the ritten word if not as 3 per*sonal contact. 

You !y,ay ha\ e noticed fron^i the roster that about half of the participants 
ht-re are stUvzenis, The .-iher half are divided approximately in half again, 
\\iih half being role m-.^Jt-l presentations and the other half people interested 
m the guidance fielci, eitht-r as guidance counselors, deans of engineering, 
/r iatfd actl*.ities. What .'.e hope to learn fron: you students is whether 
V. u think *bds 1? the right kind of presentation; is it the kind of n:aterial you 

,:>uU: ha'-, likec: to havv seen v. hen you v. ere thinking about studying engineer* 
ir:g"' Would it ha\-'..' helped you to make your decision'^ Perhaps you would 
h,^v:- decided not to r^tudy engineering. Do you think it is the right kind of 
:v.a:vrial to provide for Itigh-school guidance"^ And if not, why not':' In t^.hat 
areas shoul i it he changed Do e nc-ed more am.pliti cation or description 
^'f spc-cific typvs ef j/bs :ha: .'. e v.ork on, that is, in problem solving'^ Per- 
haps y. u feel that n-:/-re en:phasis is needed in the persorial area; that is, 
\;hat thv personal pr/bk n-:s are, ^;hat the .^ orking relationships are in pretty 
n:u,h «-^f an all-ii.ak- ..orlj, 

V,- h.^pe- that y..'^ .ill Keep^ all of these things in mind and give us feed- 
: 3Cr: i n m^ni later, bi. cau^e the Conl^crt-nce' s sp :^i:ic goal is to present :::a- 
:t-rl:-.l .- hich ■'■uIl: be imer^st to you as studenti:^. We want to learn v-hat 
i: is mat interests y:u and tha: you find usefuL In the past it has seemed 
:hat -l-Wl bt-en :?.lk:ng tr one another ant deciding Ahat the students nee-d, 
an : i thinr: it' s about :in:e e got feeuback from the student population to see 
if ^v are rn the right : rack, 

T personally :ino it ^ery rewarding Aht-nl lea.Ti that Iwe helped some 
young lady ::ecide to pu: h-. r bright little ntind to gord use, I don't think for 
a n\inute that t ngineermg is tht:- cnly place to put a bright mind to good use, 
rut I :t;-vl that engineering has been rieglected as a possible career choice 
for clrls, as evi.:enceu ::y thti- very Io a percentage of -a omen in engineering. 
Wnin I grauua:e:: in engineering, son:etning 'ike two-tenths of a percent of 
the enginovos ^ert' .^omtn, and ncv we ;iro up to something like one percent, 
: .:rn': kno a. .^ hat the exsct numbers are, but Dr. Parrish has some very in- 
teresting statist!: s m th^ subject of careers of all types frr wrmen, which 
he -.ill present tr you a :ittle later this mrrning. 
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I hc»pc that by the tin-ie this v.eek is over, each antl every one of you will 
feel that she has benefited by the interaction uith other women in the engineer- 
inp community. Last but not least, and perhaps even rrore importantly, the 
published proceedings of this conference will provide w ritten documentation 
of role moaels of practicing women engineers. As you will see before the 
'Acek Is out, we have attempted to get a good x'aried cross section of the var- 
ious disciplines of engineoriivo, to include role models from industry, govijrn- 
n:ent, and acadeinia, :ind also to get a vanalion in geographic distribution 
around the I nited States, because this in many ways influences the tjpe of 
t.n2:ineerinc activity being poriormed; not because of the geography itself but 
because the types of indusiiies which are located in specific parts cf the 

Ue hope ihat the high-school guidance people will find the proceedings of 
:his conference useful sojrce n^nterial v\ hen counseling girls who have ap- 
propriate aptitu.:es for studying engineering. Til be happy if the only produc- 
Ti* V ciico.^ L of 'lu- Co:::o .-L-r ce is publication of tlie pi-ocee-dings, but Til be an 
av. ful lo: happier yet if you feel that this experience has been useful and re- 
.'-avciizi: for each an:: evt'ry one of you. 



Xancy D. tit:n:'oy 

Xancy D. Fitzroy's work for the General Electric Company^s Researcii 
and Development Center is in zhe area of heat transfer analysis and special 
-hernial equipment design^ In addition to providing consuhation on thermal 
prob'len:s in the design of proposed products and the operation cf existing equip- 
mvnt, she is responsible for :he e\-aluation of existing heat-transfer data and 
for the diss-.: nti nation cf new irj" orrnation on heat transfer and fluid flow. Si"o 
is editor a^:d contributor for the Heat Transfer and Fknd Flow Data Books , 
.vhich are published by the General Electric Company, and for q's and p's, 
n n-L .s letter on heat transfer that is :::str2buted Company-wide. 

A native of Pittsneld, Massachtisetts, she received her BChE from 
Rensselaer Polj-technic Institute. In 1950, she joined the Heat Transfer 
Group rf the Knolls At c:tt:o i-ot:or i.aboratory, v.hich is operated ry the Gt:-n- 
eral Electric Company, transferring tv. o years Later to the Heat Transfer 
Vnit of the Hesearch and IX^'-relcpment Center for %vor-c on the Project Hermes 
^tiidc'd ntissile program.. r"rcm^ 1953 to 2971 she v.'as Heat Transfer Engineer, 
perforntinr analytical and experintenta* work on contplex technical tDroblents, 
Irt Xoventber 1971 she tvas named :.lanager-Heat Transfer Consulting. She 
is the atithcr cf many papers ptiblished in technical iottmals and approxintately 
100 G-:neral Electric reports. 

In lc-33, Mrs, Fitrroy --^.ns elected chairntan of the Mud son- Alohavrk Sec- 
tion of the Attterican Society o: rwcchanical Engineers, the first woman to be 



so honored in the history of that society. She served for three years as her 
Section's representative to the Regional Activities Council of Region HI (Mid- 
Atlantic) ASME. She is also past-secretary for Region m, again the first 
woman to be appointed to the post. She served on the ASME Goal 14, "Equal 
C^portunity. Working Party. .Mrs. Fitzroy has held numerous other tech- 
nical society offices, including chairmanship of the Joint Activities Council 
of Engineers, uhich represents local sections of national engineering soci- 
eties in Schenectady. She is on honorary Ufe member of the Society of Wom- 
en Engineers and a recipient of the bocieiy's 1972 Achievement Au ard; also 
a member of the Airierican Institute of Chemical Engineers, the Xancnal Sci- 
on, o E\->unJation Advisory- Committee for Research, and the American Helico] 
ter S-oietv, and an affiLate of the National Society of Professional Engineers. 



A STUDENTS POINT OF VIEW 



Deborah A. Kaminski 

Heat Transfer Engineer 
Research and Development Center 
General Electric Company, Schenectady, New York 

One night, Ah*jn I was traveling alone by train, I met a very pleasant and 
talkative woman, By~and-by, I learned she was a journalist and I began to 
tell her of my background. \\'hen she heard I was an engineer, ^e was de- 
lighted. What a storj' I must have. What anecdotes and experiences. Why 
I could write a best-selling autobiography. I knew she was imagining the 
story of a dedicated, sincere young woman struggling to comince skeptics of 
her serious intent lo becom.e an engineer, fighting off discrimination and so 
on. Well, it wasn't like that. Since I decided to become an engineer, I have 
received only encouragement. In my four years at college, I can't recall even 
one incident when I was treated any differently than one of the guys. The only 
general complaint about the coeas was that there weren^t enough of them. 

The real test came with job inter\lew s. There ^vere a few tired old ob- 
jections aired: one inter\"ie\ver complained that his plant had no toilet facil- 
ities for women, another thought thai women were too emotional, always broke 
down and cried when the job got to be too much for them^ But, except for tliese 
few remnants fromi. a darker age, the inter\-iewers were very fair and consid- 
erate* From my cbser\'ations, I received as many or more job offers than 
other students in my department. 

The biggest stumbling block for me in becoming an engineer was not find- 
ir g acceptance but finding out enough aboti engineering to become interested 
in it in the nrst place. In high school, I had no idea what an engineer did, 
and Pm sure most of my fellow students, whether male or female, didn't 
either. This is partly because high-school teachers generally have a poor 
conception of engine erir^. 

I remember m.y Latin teacher, during a long discussion of why I should 
becom^e a Latin teacher, tellirig me how awful it would be if I decided to go 
to school at R?I, an engineering school. He said "You'll becom.e an engineer, 
and then they'll stick you at General Electric and tell you to design a better 
coffeeix)t. *' Well, now~ I am^ at G. E. , developing better products, and I like 
it. The iechrical problem.s are in no way tri\*ial or urdnterestir-g, but I dicn'i 
kno'.v th?t in high school. 

In college, I majored in physics, and did not decide to studj- er-gineering 
until m.}.' iurdor year. I had been reading course work to a hJind electrical- 
engineering srudentj, and, after I admitted to myself that his courses w ere 
more interesting than mine, I switched to er^neering. 



Hut I wish I'd known earlier. There are many young women in school 
now who could become excellent engineers but, because of their misconceptions 
or lack of information, have not even considered engineering as a career. I 
know that at this conference we will find ways of reaching these women. This 
is a rrire opportunity for such a broad cross section of w omen who have been 
involved in career guidance to come together. And there is nothing more 
fruitful than the cross-pollination of ideas. 

T believe that the effort to increase the number of women engineers till 
they become some reasonable percentage of the total number of engineers 
must begin by convincing young women that a woman can have a full and satis- 
fying life as an engineer. To win over these w omen is a tremendous job, as 
tough as o:~ lou^liL than 5t.-ci:."ing the cooperation of industry and government in 
allowing ^^ onien fair opportunities in their careers. Yet less em.phasis has 
been placed on career guidance than on the effort to secure equal opportunities. 
And it is this lack of guidance to -Ahich we ?.t the Confrrerce should add .ess 
ourselves. 



Dtjborah Kaminsrd 

Deborah Ka::insld is a 19T3 graduate of Rensselaer Pohieehnic Institute, 
ih^•:x• she .^ as editor of the R ^ns selaer Enginee r , the student technical journal. 
Sh^ s:u.:ied physios as /.ell as engineering at RFI and is a n:embvr of the 
riv^v:, c honor ^;o.i^:-:y, Sign:a Pi Sigma, 
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THE •^NEW ERA" FOR WOMEN IN THE PROFESSIONS 

John B. Parrish 

Professor of Economics 
College of Commerce and Business Administration 
Triversity of Illinois, Urbana- Champaign, Illinois 

This is a 'nev. era" for om.en in the professions. 

There have been greater increases in the enrollment of u omen in the 
professions in the last five years (in some fields in the last three years), 
both absolutely and relative to men, than in the previous half century. 

This upsurge of women as a professional resource has come on so fast, 
many -a ell irifornied observers are not even aware of its dim.ension. 

With the aid of som.e graphic displays, I should like to describe, very 
briefly, this new era for -vvom.en professionals in general, and for uom.en in 
engineering in pamcular. I shall take a look at seven othe:^ professions first, 
ar.d then take a close look at uhat is happening in engineering. 

Le: m,e begin with architect" -e. In 1960 there were TSO women enrolled 
in this discipline. Enrcllm.ents rose slow ly until 1965, when it Jumped to 
93S. By 19SS it had m.cved up sharply again to 1114. In 1971 there w ere 
1620 wcm.en enrolled in architecture, or t^vice the number in 1960. Prior to 
195S wom.en had never comprised more than five percent of total enroUm.ent. 
In 1971 a breakout occurred for the first time, w om.en's percent rising to 
six. In 1972 it is believed to have risen to seven. 

In centistr\% u om.en never ccm.prised more than one percent of the en- 
roilm.ent before 1972. Suddently, in 1972, the half-cen^ury record was ab- 
ruptly broken on the up side, w-om.en's percent of total rising to thr^-e^ In 
term.s of numibers there were only 137 wom.en enrolled in Ur^ited States den- 
tistry schools in 195S, Look what happened after thai. By 1970 the num.ber 
had mioved up to 231, and in 1972 the number mere than doubled in a single 
year, reaching 511. Wom.en are on their way for the first time in substan- 
tial nuntbers, in dentistry. 

Law represents very drantatic change for wom.er^ Prior to 195S wom.en 
ere never m.cre than five percent of students studj-ing law. After 196S they 
enrolled m.uch m.ore rapidly ihan m.en, with the resuh thai in 1972 wom.en 
comprised 12 percent of all law- students, 

Interm.s of num.bers the upsurge Is even ntore dram^atic. In 1950 only 
1651 wom.en were studying law\ Xum.bers enrolled rose substantially to 
195S and then literally exploded. In 127 0, 73S3 w om.en were enrolled in la^-%- 
schools, and two years later the nun:ber had roared to 12, 72 S. It will likely 
reach clcse to T5, ODD this FalL This is quite a change from, the 1551 of 1950. 



Medicine represents another discipline in uliich women's role is moving 
up \erv* fast. In 1960 there were 1745 \\o:v.vr, enrolled in U.S. medical schools- 
The nuniber rose slo\s ly to 1965. Since then enrollment has accelerated rap- 
idly, reaching 6000 in 1972. 

Women as a percent of first-year enrolln^.ents fluctuated between ight 
and nine percent through 1963. Then look what happened. \Vom;en i L-yar. lo 
enroll in medicine :r.uch faster than men. The result: by 1972 \. omion com.- 
prised 17 percen: of all first-year S. medical students. 

Optcmietry has never attracted \'ery many women in this counti'y. Prior 
to 1970 woniczi '.\ ere never more than three percent of optometry* enrollments. 
\'er\' suddenly this ch^pmged. In 1971 the percent moved up to four and in 1972 
:^--:vcd up again to five. While num.bers are still low, the rise is neverthe- 
less ip'.pressiv e. There '.-.ere only SO Aomien studying optometry in 1970, In 
19*2 it J number had doubled. That^s rapid change, 

V\omen ::^:arit'd :r:o\ing into pharmacy in substantial numbers, both ab- 
solutely anJ rt.lative to ir.en, a decade ago. In 1952 there ^\ere 1365 enrolled, 
i^y 1972 thils had moved up\ery fas: to 4639, In 1953 women A\ere 13 percent 
:: enrollm.en: in pharm.acy. Since then the percent has risen steadily until, 
in 1972, .:-ne cut of every four pharn:iacy students was a ^^oman, 

The rusi: of or:-:en into veterinary rredicine has been particularly strong. 
Ir. Ir36 iherc ..ere cnlj-- 2 3 won: en stud\lr-g in ihxis discipline. Tt.n years later, 
in If 55, there .-.ere stiil cnly 113 enrolled. After thai^. w-om.en's enrolbr^ents 
really took c:f, rising to 170 in 19S93 up to 266 in 1971, .-.ith a big jum.p to 
r;4o in 1972. Ilie rise of w omen as a percent of total enrollment in T±iis field 
has beentruh." e:ct racrdinary. Wonten -. ere only t^^ o percent of veterinary.' 
mvcical students :n I95S. In 1972 nearly 2 0 percem of all nrst-year students 
er-c .cn";er^ ~"hat is spectacular change. 

Is the sudzen rise of '.cn:en In rrefessimal enrelln-:ents likely to continue'^ 
Cvr-aiitly for :hv near :.:ture the ans^^er is a strong ' y- s. " In 1972 -.vomen 
■-^-'"^^ 12 percent c: enrollment in all classes ef la:v but v,ere 15 ptr-rcent cf 
first-^year enrollment. In medicine a n^en v ere 13 percem of total enroll- 
m-mts b-n \ ^re 17 rercem of first-^year enrollment. In veterinary n: edicinc 
.-.on: en -.ere 14 t:::nO'L'nt :t : ""o.^ i or: 11 ':n: m:: .i. o:: I r^ of f'ir s:-*rvO'r 



ilNGIXEllEING 

And no^.: let's tairze a look at .^omen in engineering, 
is impressive. In 1^57 there .-.ere 2:-o0 v. omen enroUeu in engineering. In 
1972 there -Acre 3ol7 v. cmen engineering students, or some-.vhat more than 
doubled in the fi% e-vear reriod. 
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Mnco ongmeenng is the largest of all professions, this rise in numbers 
IS -onienhat obscured in terms of percentages. In 1967 women were only one 
p.-rcent of total engineering enrollment. But in five years this percent uhich 
had persistoci as far back as records exist, suddenly moved upward to three 
I relinunary repons from leading schools indicate it is akely to reach four 
p. -ot-nt for The first time in engineering's history in the Fall of 1973. 

llii? - ovf-ent of women into engineering is particularly significant in 
terms of trends m enrollm.ent of men. Between 1967 and 1972 because of 
heachnv scares about "surplus er^ineers" and severe cutbacks in space and 
-:c.ense projects, the number of m.en enrolHng in engineering declined ''I per- 
cem. \ et m the face of these adverse reports, u omen's enrolment rose 
. -'^ om.e-.'s interest in engineering appears rather 

so.ia, Ii 15 one that is likely to continue, to the advantage of wcm.en and the 
enpnet-r-ir.g pi-cfession. 



"rhe potential of engineering as a career for women is trem.endous. Ii 
surpassed all the other professions by a wide margin. Wom.en are m.o\-ing 
rapidly into veter-inarT.- medicine, fo/ exn.n-.ple, but in IPTO the--e were only 
24, 000 doctors rf vetei^inar^v- m.edicine. It's a small field, relativelv. So'is 
dcntistms-. There were only 51, 000 dentists in the Urdted States in 1970. 
■ here a ere 12?. 000 pharmacists, 256. 000 doctors, 2S7, 000 la^wers. Then 
consider engineering, ihere .'.ere I. 100, 000 reported >.y the 197C census. ' 
Engineering is big, ve-.- big. If only ten percent of the ensineers are ->. cm.en 
one is tall-dng about 100. 000 jobs. This cor^-erence oan urje m.ore talented 
young -vom.en to oonsider engineering as a career with the assurance that the 
opportunities are there now ar.d v.iH be there for a verv- long tim.e to come. 



John Pa r r i sh 



As 3 labor economist, John 3. Parrish has h^d extensive exp-erience in 
goverr^-ent se:w-ice,teaching. and c onsxilting. Ke attendee the University of 
IHinois, w-here he received the A3 degree in 1934 and the PhD degree in 1933. 

Dr. Parrish served as Assistant S-upervisor of Research, U. S. Em.plov- 
ntert 5v--viov, Deo upational Research Project in 1933-1939; Assistaxi Profes- 
sor of r-conomics, Sottthern Illinois University from 1939 to 1942; Senior Ecor- 
em-ist. ";ar rj.ar.pc-wer Com.massion Ln 1942-1943; Principal Economist. Assi'^- 
tant to the Director, Wage Stabilioxiion Division, National War Lsbo • 3o^-d 
fro- 1942 to 1944; and Regional Director, Btmea'u of Lahor Statistics iromi 
^•44 to 194.. He joined the University of Illinois in 1947, and has been teach- 
ing there as Professor of Economics since 1955, 

- member of the American Economic Association, 
tx.e -•.am.rei. iooncmic Association^ and the National Defense Executive 



Reserve. He has been awarded Phi Beta Kappa, Kappa Zeta Psi, Phi Eta Si^- 
ma. and has been a F^ord Foundation P>llow. In 1968 he won an award for Out- 
standing Achievement in the Social Services from Pi Gamma Mu. 

Professor Parrish has published an extensive number of articles and 
studies and has been one of the very few outstanding economists to devote 
continuing attention to the study of the employment of women in the profes- 
sions, with special emphasis on women in the sciences and engineering. 
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Part II 

ROLE-MODEL PRESENTATIONS 



FROM KATHARINE GIBBS TO PAUL WEIDUNGER 

Kathryn E. Anner 

Structural Engineer 
Weidlinger Associates, New York, New York 

The first time I was sent out on my own to visit a job site, I was nervous 
and worried about what questions 1 would be asked and what problems I would 
have to solve 'on the spot" without the security blanket of the office and the 
other more experienced engineers. The major problem that day was a side- 
walk outside the building, which was cracking. The architect, contractor, 
owner's representative, and myself were standing around. I asked if the soil 
had been properly compacted before the concrete had been poured. The con- 
tractor turned around, looked at me, and said '*Who are you?" The architect 
introduced me as "the structural engineer from Paul Weidlinger's office. " 

Well, I'm still the "structural engineer from Paul Weidlinger's office, " 
but what does that mean? As a structural engineer I am a graduate civil en- 
gineer specializing in the structural design of buildings and bridges rather 
than th(? design of roads, dams, or sewers. In school you receive training 
in all of these specialties in addition to getting fundamental courses in elec- 
trical and mechanical engineering. The structural engineer's job is to make 
the building stand up. He also has an obligation to the owner to design the 
building as economically as possible, to the architect to help him make it aK 
esthetically pleasing as possible, and to the contractor to make it as easy 
to build as possible. As you can gather from this, the engineer's job is not 
just one of designing beams and columns; it encompasses a great deal more 
than that. The experienced engineer, both mechanical and structural, is con- 
sulted by the architect usually at the very earliest stages of the design. That 
is why it is important to have some understanding of the problems and aims 
of the architect and mechanical engineer. 

During the construction phase of the project, we are called on by the con- 
tractor to interpret what is on the drawings, to offer alternate solutions to 
expedite the work in the field, and to help remedy mistakes that might be 
made in the field. It is also necessary to be familiar with the local building 
codes, and when called upon we must be ready to go to the Building Depart- 
ment to answer questions and explain our calculations and drawings. In build- 
ing a building you stai c at the foundation and end at the roof. In designing a 
building you start at the roof and work your way down. This is a big problem 
for today's engineer. Becfiuse of rapidly rising construction costs, the con- 
tractor usually wants to start building the foundation while you're still design- 
ing the roof. A designer is involved from the preliminary planning of a build- 
ing through the construction phase of the project. 

I wish I could talk more about the jobs I work on rather than about myself, 
but as a "role model" I hope it will be helpful to you to know how I got here. 
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After graduation from high school, I went to Katharine Gibbs Secretarial 
School, Before deciding on becoming a secretary, I had considered going to 
college, but I really didn't know what I wanted to study, I knew 1 didn't want 
to be a teacher or a nurse, I had always like math, but I didn't at that time 
know what I could use it for, and besides, I really was anxious to earn some 
money and have some sense of independence, WTien I finished the year at 
secretaiial school, I got a job through the placement office of the school with 
Drilled- In Caisson Corporation, a heavy foundation contractor. At Drilled- 
In Caisson I was exposed to the below-ground part of engineering -- caissons, 
piles, and borings -- and also to the hectic, tense period when a job was be- 
ing bid on, 1 remember on one occasion working till late on a bid and then 
delivering it by hand to the general contractors. It was very exciting, but 
also v(?ry disappointing when we didn't get the job. Even though I had this at- 
traction to engineering, and as a child my greatest treat was when my uncle 
would take me to see steamshovels at work, the idea never occurred to me 
that I could become an engineer, I didn't select the job at Drilled-In Caisson 
because it was an engineering firm, but rather because it was a small, one- 
girl office, and one thing I w^as very sure of was that I did not want to work for 
c large company, I also wanted a job that was diversified, Hiis was the be- 
ginning of the direction my life would take. 

In a couple of years that company went out of business, and I had to look 
for another job. To my original requirements of a small office with diversi- 
fied work was added a third; that it should be an engineering office. Once 
again I went back to Katharine Gibbs' placement office, and through them I 
got a job as secretary to Paul Weidlinger, 

Working in a design office was somewhat different from working in a 
construction office. In construction the engineers were very seldom in the 
office except when things were slow; whereas, in a design office they were 
very seldom out except on periodic inspection \isits. 

After working a year or two in my first job, I had begun to get the urge to 
go back to school, but I still did not know what I wanted to be, I attended 
Fordham University evening session, taking courses such as philosophy, Eng- 
ligh, and history without any particular direction. 

During this time my "role model, Alva Matthews, started to work for 
Paul Weidlinger, I don't remember Alva proselytizing or trying to sell me 
the idea of becoming an engineer, but just the fact that she was an engineer 
put the idea in my mind, and I was sure that w as w^hat I wanted to do. When 
I told Alva, she was delighted and, of courFc^, gave me tremendous encour- 
agement, 

I enrolled in the preengineering course in the first evening session given 
by Bronx Community College, Despite Alva's encouragement, I was still 
doubtful as to whether I would be able to do it. It had been several years 
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since I had graduated fi om high school, and the first yeai- of math and physics 
courses was veiy tough. Once I got through the first year, I knew I would be 
able to continue, and that I wanted to continue. 

Mr. WeidUnger was not aware at first that I was planning on becoming an 
engineer, but one day he caught me getting some help on a math problem 
I- rom then on he helped and encouraged me. often giving me statics problems 
in between dictation. He is an excellent teacher, and his ambition for me now 
IS that I get my PhD and go back to being his secretary. 

I spent six years at Bronx Community College, and when halfway through 
I .switched from secretarial work to drafting. As the time drew near when I 
would be completing my preengineering course at Bronx Community College 
I had to start thinking of transferring to a four-year school to complete my ' 
studies. 

Taking a leave of absence from work. I registered at New York University 
as a full-time day student, and in 1968 was graduated as a civil engineer 
Fortunately I had a job and lots of help and encouragement waiting for me at 
Paul Ueidlinger's office. 

At this time I would like to summarize my background and experience. 

My secretarial training and experience has been invaluable to me- first 
as a UveUhood. secondly as a position from which I could look objectively at 
the good and bad points of my future career, and finally, as an aid during my 
college days and even now. One thing in common between my three careers 
was that difficult period after getting out of school and thinking you ki^ow so 
much and then reaUzing. after a few days' work, how much you still have to 
learn. Experience is that all-important learning process, and it's a stru^cle 
getting through that beginning period. 

When I was a part-time evening student I was able to afford to travel and 
do things I was not able to do as a full-time student, although I had to take 
advantage of every minute of time in order tc accomplish everything. As a 
full-time day student I had more time for study and more contact with other 
students, which was extremely helpful as an aid to study and getti/g through 
the volume of homework and projects. I also feel that the-e was more con- 
tinuity to my education at this time. 

Aside from these considerations, however, going back to school at that 
time in my Ufe was a tremendous experience for me. It was a complete 
change of pace from the nine-to-five structured environment of an office and 
was a wonderful, revitalizing experience for me. 

Since graduation I have not had the urge to go back to school, perhaps 
because every day is a learning experience. Just when you think you've mas- 
tered one thing, a new problem comes along. Sometimes I think every problem 
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in cnginceriug is umque, but perhaps that is the challenge that makes it in- 
teresting and exciting. 

Why did I become an engineer*?* To me it was, I think, a natural piogres- 
Hion from one thing to the next. I enjoyed my secretarial work. My job 
brought me in contact with many intelligent and important people. The days 
went by quickly as I was constantly moving from one thing to the next, I was 
surrounded by engineers and scientists, but 1 didn't speak the language, and 
1 was anxious to learn and be a part of their' world. There was nothing more 
I could learn about being a secretary, 

I didn*t enjoy being a draftsman as much as being a secretary because 1 
was very dependent on the engineer, and I also missed the contacts with the 
outside world and the perpetual motion of secretarial work. Now, as an en- 
gineer, I probably am a much better draftsman than I was at that time. As 
long as engineering is a challenge I will be happy as an engineer. 

Discrimination? I have to say honestly that 1 have never felt discrimi- 
nated against because I was a woman. During my years of w ork, I have had 
contact with, in addition to Alva, a structural engineer who U'ow has her own 
office, a draftsman w^ho is now an engineering professor at Fairleigh Dickin- 
son University, a former secretary who through her hobby of photography 
becniue interested in the construction end of engineering, went to New York 
1 riversity evenings, and is now a construction manager for a large contract- 
ing firm. In addition I have worked with women architects. 

Perhaps because of my contacts with these women, or perhaps because 
of the atti^:ude of my teachers, fellow- students, and coworker^-, once the de- 
cision to be an engineer was made I lost any self- consciousness I might have 
had about being a w om>an engineer imd settled down to trying to be a good en- 
gineer. 



Kathryn Anncv- 

Kathryn Anner has a BS degree in Civil Engineering from New York Uni- 
versity. She is currently a structural designer for Weidlinger Associates 
in New York City, where she has been involved in the design of a $90 million 
manufacturing complex. At present she is engaged in the design of the Trop- 
ical Asia Exhibit for the Bronx Zoo. 
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CONFESSIOKS OF TWO PRESIDENTIAL ASSISTANTS 
INVOLVED IN WATER...POLLUnON CONTROL 

Martha I. Beach 

Vice-President and Secretary-Treasurer 
N-CON Systems Company, Inc. . New Rochelle, New York 

and 

Betty A . Rose 

Senior Associate and Assistant to the President 
Gurnham and Associates, Inc., Chicago, Illinois 



Our first confession must be that neither of us has an engineering degree 
nor testified before a Senate investigating committee. Our second confession' 
IS that neither of us considered or sought a career in engineering while in col- 
lege. In spite of this, we frequently do the work of qualified engineers and 
are accepted and respected, in most instances, as such. By combining and 
using our assorted interests, talents, and experience we have developed 
challenging and rewarding careers in the field of pollution control. 

My work is primarily in equipment sales, design and prodi;rtion Betty 
as Assistant tothe President of Gurnham and Associates, Inc.. covers re- 
search, field investigation, project scheduling and coordination, and prepara- 
tion of proposals, reports, and technical papers for publication. We have 
both presented papers at technical conferences. 

While trying to determine what to pass on to you in this presentation I 
asked several executives and engineers, both men and women, what they^elt 
were the key ingredients of their success. The most frequently mentioned 
were ability, opportunity, and motivation. 

In my rase, it was my hvishand who provided both the opportunity and mo- 
tivation. The ability factor, usually associated with education and training 
IS Homewhat harder to assess. My education was straight liberal arts I en- 
tered Sweet Briar College intending to major in physics because it was my 
favorite subject in high school. I soon became disenchanted with physics due 
m part to the poorly equipped lab and having to repeat first-year physics in 
spite of s<-oring in the top ten percent in the College Board Examinations Dur- 
ing my sophomore year I changed my major to histoiy of art. While this may 
seem a far cry from physics and my present work, I realize, in retrospect " 
that my first choice of topics for my senior thesis -- bridges, aquaducts and 
sewers -- was in fact prophetic. However, as this subject was not considered 
to have sufficient artistic merit, I ended up discoursing on tomb architecture 
and decor! With this in mind, perhaps someday I shall apply myself to the 
decorative potential of solid waste disposal. 

Although I make light of my history and art background, it has often served 
me well. Once, because I recognized and admired an original 17th Century en- 
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graving of the Cloacca Maxima, the groat sewer of ancient Rome, displayed 
in an office, the consulting engineer, formerly '*too busy** to see me, found 
time for a delightful exchange of stories about our travels in Italy. Specifi- 
cations for sewage treatment plants designed by his firm now regularly in- 
clude N-CON samplers. 

My most formal technical training, while not credited to my degree, came 
from one of my favorite extracurricular activities. During my junior and sen- 
ior Vir-ars, the dor niitories in which I lived were replumbed and I spent a good 
deal of my spare time watching and assisting the plumbers. Although he was 
not my guidance^ counselor, Mr. Lloyd Hoilman, the late superintendent of 
buildings and grounds, was not far from the truth when he laughingly suggested 
I should consider a future in plumbing. 

P'rankly, I was very immature socially and unhappy in college. I was not 
highly motivated or career-oriented, although I enjoyed learning and always 
had summer jobs either teaching or in a local bookstore. 

Perhaps some clues to what prepared me best for the work I am now do- 
ing can bt? found long before college. I was a tomboy, a tinker, and a reader. 
I always liked building things, blocks, erector sets, elaborate cardboard vil- 
lages, tree huts, model boats and airplanes. My jackknife was my most prized 
possession. 1 buill countless little dams and waterwheels in the brook near 
the farm ramp where I spent summers from age 9 to 13. It was also in this 
period that I had my first experience with waste disposal systems. I fed the 
pigs, shoveled out the horse and cow barns, drove the manure spreader, and 
helped to build our new outhouse which we proudly named **Sweet Pea.'* 

The more feminine creative arts also kept my hands busy. By the time 
I reached third grade, my mother and grandmothers had taught me to knit, 
crochet, embroider, cross-stitch^and needle-point. I still enjoy these ac- 
tivities today. However, when it came to the formal feminine craft classes 
I refused to participate, and after a great struggle, won admission to the 
boys* woodworking class. There I thoroughly enjoyed learning to mitre cor- 
ners and countersink nails. I wore overalls, which were not then haute-couture 
for girls; had my hair cut like ri boy's, in the days when boys had crew cuts; 
and insisted on being called Billy. My parents and teachers despaired. Even 
my voracious reading did not give them much hope for my future. Although I 
read most of the classics, I also sent away for pamphlets on breeding better 
dairy goats and pourc^d over every v^opy of POPULAR MECHANICS I could 
locate . 

Several years ?go, while I reviewed my childhood library before passing 
it i)n to my children, I camr ^^oss two books which I now realize influenced 
my thinking about uhat gir» ' One was The Gh ^ ss Rook , one of the 

first children's nooks illusi ' ^ ^uOtograpVis. In it Martha and Bill were 
taken on a trip io v glass fa. t« . u see how various kinds of glass were made 
and used. BelievT .t or not, pre -women's lib Martha was permitted to ask 
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some questions and make somo intelligent comments. The second was a book 
which had been my mother's. John Martin's Rig Book for Little Folk , published 
in 1910. In it i<- a story about Margaret Knight, who, when her brothers would 
not let her use their sled, locked herself in the woodshed and built a better 
and faster one. When she grew up, she supposedly invented and was granted 
a patent for a paper- bag- folding machine. Recently, on one of my trips to 
the patent office, I decided to see if this was true. Sure enough, her first 
patent was issuc^d in 1871. followed by approximately 27 more, including a 
series on rotary engines and motors. This is all the more remarkable when 
veil consider that she had no formal education beyona secondary level, and 
was born in 1838, I did not know these facts when I read her story, years ago, 
but I have always r.-membered, in the back of my mind, her reply when friends 
asked if she was not surprised when the pate nt was awarded: "No, I am not 
surprised. Ever since I was a little girl. I have worked on machinery and 
making pieces of material fit togetlicr for some purpose. Why shouldn't I 
make something important and useful*^" She was a successful nonconformist 
and my id^^al. 

I am sure most of you who are engineers or potcuitial engineers have 
similar stories to tc^ll of being nonconformists. If you were lucky, a friend 
or teacher, guidarn (> counselor, or even a parent directed your youthful en- 
thusiasm and energy toward what you are now doing. I was discouraged from 
following my inclinations. It was not until I was married and had a family 
that I was thrust into niy present career by my husband and necessity. At 
that time .lack was working for a company making frartional-watt motors 
and instruments for weather, upper atmosphere, and oceanographic research. 
Ulien his boss did not wish to develop further some of Jack's ideas for de- 
vices to collect industrial wastewater samples for product loss studies, we 
decided tf) start our own compari' . 

l->orii its humble beginnings on our kit(hen table. N-CON has grown to a 
leading companv designing and produc ing equipment used to collect saiiiples 
from municipal treatment plants, industrial ccnnplexes, and re -oiving waters . 
()thcr pmducts include an incubator control, control and safety devices for 
stand-l)v generators, and an incinerating toilet, lasers of N-CON products 
form a veritable who^s who of government agc^ncies, industries, municipalilic s, 
universities, and consultants. N-CC)N equipment is in use in Europe, South 
.AnwM'ica, and Isra(^l, as well as in Canada and nu^st of the fifty states. 

When we started out we could not afford to hire secretaries, bookkeepers, 
(engineers, draftsmc^n, production personnel, or salesnK n. so .]ac!k and I 
shared th(\^c jobs. Our (^arly circ uits would curl or uncurl your hair, as the 
case may be, if you are an electrir-Ml enginec^r. We learned by doing and blow- 
ing fuses. Whvn I insisted on color-coded wiring. Jack attributed it to mv art 
training. Actually I had found out that it was safer thnn sticking numbers en 
th( wrong wires. As a dividend, our children learned th-'ir colors and to count 
to ten "helpintr Monin^v'' long before Xhr adv(»nt of Sesame Strc^M. Somehow our 
our trial-and-error methods, cur-.Lin(Mi with the frustratingly slow growth of 
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t.h(» fiold, (M>ntributed to our learning and subsequent success. The Salada 

Tr utagline which reads "Our courage gets credit when our stubbornness should 

be blamed" could have been written for N-CON. 



The art and s cience of \\ astc-u ate r sampling were extrenicly rnide in 1959. 
Th(^ environmental crisis had not yet excited the public or the politicians. In- 
dustries were concerned not so much with the problems their wastewater cre- 
ated as with the loss of raw mat(?rials and produc^ts in the wastewater. A few 
farsight(^d inuni(Mpalities were developing methods for charging industry for 
the treatmt^nt provided for their wastewaters and were finding that rondom 
manual sampling ttuhniques wen* not a satisfactory basis for charges. A 
man with a can on a stiek, dipping into a sewer every once in a while, was 
neith(*r an acc^uratc* nor an economical method for determining the quality and 
(quantity of wastewater . Jack convinced ^'-iCveral consulting engineers and 
municipal plant su[)crintcndrnts that our automatic samplers could collect the 
san]':)lcs mort* ectnu^mically, more reliably and, better still, in proportion to 
the volumi^ of flow, Slowly the orders ctame in, and one by one Jack and I 
built the samplers. No one was in a hurry in those days. I produced our third 
cliild in less tim<^ than it often took to produce some of the samplers. Mean- 
while, ! was beaming by reading, listening, and doing, \,V\^ai I know of sani- 
t;iry engineeinng I h^arned by the Berlitz method . . , total saturation, liter- 
ally as well as figuratively. Our son, when in first grade, was asked What 
his father did. He announced solemnly, "He goes in S(*wers," To the ques- 
tion "What docs your mother do'^" he replied, "She goc^s with him," Whcm 
his t(»aeh(-r ri*)aycd this story to me, she thought it very cute. She backed 
off wlu'H I confirnK^d it was the truth! 

So much for my education. My t areer, while heartily endorsed by my 
husband, was viewed with less than enthusiasm by our families and friends. 
I was bf>sieged with critic^ism and advice. The consensus was that I was 'work- 
ing too hard on a dead-(^nd business, that the child rc^n needed my full attention, 
and that Jac k should go out and get a secure job to support us in a manner con- 
sistent with our social status. In 19(^8 preser\'ation and improvement of the 
environrru^nt had not yet attain(*d top priority status. Certainly manufacturing 
sewag(» samplers was not a prestigious or lu( rative occupation. I became 
thoroughly d(^press(*d and quit work to stay ome with the children and bake 
(H){')kies (danim it ! )• 

T iiad read somewh(^re that stringing macaroni with your offspring was 
I'^TN. In desperation we tried it. The sage author of that advertising gem 
had ne\(^r met my children. W'e were all miserable. I was exhausted or cross 
most of tl,e time. The docMor^s advice, along with a presftriptiori for vitamin 
pills, was in see a ps>rhiatrist or my minister. I chose my minister. 

Together Dr. Hishop and I delved into the causes of my misery. Basically 
I likrd working;. I felt more useful building things than just staying home look- 
iua aft^^r childrc^n. I knew how to do a job that needed doing, but I was bowing 
to publi<' opmum and par^^ntal disapproval because 1 lacked ( onfidencf* in my 
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ability. I was afraid my work would not bo acceptable to people I felt were 
bett.T educated than I. It seerriS funny now, but at the time it was paralyzing 
Dr. Bishop convinced me that I should return to working with Jack and put 
my knowledge and enthusiasnj for our produrla to work soiling them. He 
summed it upnith his usual wit and wisdom by saying, "The world doesn't 
end at your kitchen sink. You know very well where it goes, so get with itj" 

A few weeks later, scared but determined, I found myself on a plane bound 
for California. There I participated in the Engineering Foundation's first con- 
ference on environmental engineering in the food industry and demonstrated 
some of our equipment. It was an overwhelming experience to find ou* that I 
really did know a good deal about pollution control, things other people wanted 
and needed to know, and it was exciting to learn that they were willing to share 
their knowledge and experien<-e with m<.. That was the beginning of my new 
• areer as a sales engineer. 

Tliat same meeting resulted in Ihe renewal of friendship with a consulting 
( ngineer we had known slightly for ten ye ars. A few weeks later he wrote to 
ask Ja. k If he would co-author a paper on automatic sampling, us I had made 
It seem a ver>' promising topic. Jack, who will never be elected male chau- 
vmist of the year, suggested that I should be the co-author, as it was my id.^a 
and I usually wrote his papers atvA\'ay. Our friend. Dr. C. Fred Gurnham 
agreed. That paper wa.-; the next step in my career and provided my intro-' 
du. tion to Betty Hose. Following a goo<J deal of skillful editing by mv co- 
author. Dr. Gurnliam, and liis newly hired assistant, Betty, the paper was 
pr<-sented at the Ontario Water Resources Commission's 17th Industrial Waste 
C onforen.-e. As it turned out. I was also tlie first woman to author a paper for 
that ronfercnce. It lias since been published in WATER .'^ WASTES ENGINFFR- 
rsr. and rc.printc>d as a part of _Basi<j^of j[>oHuiif,n Control, prepared for the ^ 
I nvironniental l'rote<-tion Agen.y's Te<-hnology Trans fer indust rial waste semi- 
nars. This su( cess en.-ouragcrl me to continue writing, and I have since pre- 
sented five arJditional papers. 

Writing and presentin:.' te. l,ni<al papers, howevr, is onlv part of mv work 
I spend a larize part of mv time attending ir.eetings and seminars on indus>Hal 
and munieipal pollution .-onlrol. Tlie purpose of this is twofold I trv to learn 
what ea. (1 industry's specifir problems are, how th(^v have attempted to ..olve 
these problems, and how l^-deral and loeal legislation is being developed and 

< n)e,r, ed. I Ins insight Ix lps us to tailor equipment to meet their reqni r<.ment^ 
These rneetin^.s als<. enabl,. m- t<, meet kev peoph- m both indu.strv and reni- 

i itnr. a-en, les ron<^ern.Hi with pollution .-(.ntrol, an-i to make them aware of 
.\-(. ON products. Tins .s a s<,rt-.-el] appr<ui<li, hut it has pruvf-l fu-hh 
( -t|e> tlve. 

I alHu (ie, more dire. t cah-s en-in<-eri„. !,v culiiny nn cnr,sul*in- en-'ine..,-- 
^^.nc ir.austrv pollution mntrol managers to keep then. in^,r„,,-,l ah.nit our , .luip- 
/i:cm and to a,.si..t th,-m in roordinatuie i' with other . c,n;pon..nts in t hei i- ^va^t.- 

< ontrol pr<-.-rr:iiii.-. . 
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Trade shows and field demonstrations provide mv with anoth(»r oppor- 
tunity to make use of niv y(*ars of ass^^mbly and design ex|)crionce, as well 
as that knowledge I have* picked up at eonferc^nces. Knowing just how each 
unit in a tn-atrnent system works, its propc^r application, and the alternative 
or competitive systems availabl(\ combin(<i with an awaren(^ss of industry 
or municipal proi)lems, gives n\r a very strong edgc^ in sah^s. Self- confidi'nce 
and (Confidence in a (company, its products, and services are transferred to 
the [>otontia] buy(»r. That buyer is nu)r(» rc^adily convinced when I have asked 
him r^u(*stions and encouraged him to talk about his projec^t and its problems. 

\u spit(^ of the ( urrent emphasis in n\\ carec^r on writing and sr^lling, I 
liavc mainiained n.s int(^rest in design and produ(*tion. Whenever I arn in the 
office ;ind ( an sneak away from my d(»sk, I liead for production. I still do 
most of tlie prototvpe layoMt and wiring for ncv/ or redesigned products. 

Triless you ar(^ l)h^ssed with a husband like Jack, I do not rer^ommend you 
follow mv route to a ( areer in engine(*ring if you have a choice. It does, how* 
e\er, pro\r' that with ability, motivation, and opportunity, sprinkled with a 
lot of lo\e, lu( k, determination, and willingness to do nK)re than is required, 
a woman ciin have an exciting and rewarding career in engineering or any 
other field she rhooses. 

iietty's cariM-r df^veloped in quite a differc^nt but equally devious manner. 
Wliih^ she agrees that ability, motivation, and opportunity arv basic ingredi- 
f*nts of suc<-(^ss, she adds anoth(^r, and more unusual one .... a knowledge 
of whr^n to quit and when not to quit. Like most young girls in Xhv in40*s, 
her carcv^r dreams werc^ dit:tated by an ov(^rexposure to the typically f(»mi- 
ninf^ rolf^ of homernak<"r, and th<^ r'-.Oated and socially acceptable careers in 
nursing and t(^a( hing. All the professional women in her ^amily were nurses, 
.Although her nK)ther retired, at the ag(^ of 40, to marry and raise a family, 
sh(^ had rf^mained active^ in various local nursing associations. Prior to her 
^'retirement , " Hetty's mother had been supervisor of t>ic obstetrical depart- 
ment at tlie lora] ]u)spita1. l^etty's df^livery was witnessed by all her mothf^r's 
formc^r associates. VMien she app(^ar<^d several y(»ars later at nursing functions, 
she was the i ent(^r of attrac tion, and the l)Utt of all those* comments about 
<'hangeH sin( e ]\rr s(}ualling moment of arrival. Now she feels that it was 
mon* that attention tlian any pra( tic al intr^rest which dictated hf*r first (^arec^r 
i h(M( c, nursmg I.'lizaheth Hlaclwell's autobiography tc^riiporarily divertc^d 
lu^r into medirinf\ l)Ut her more pra( tical parr^nts |)Ointed out th(Mr ol)vi()us 
]a( k of funds for su(^h a vc^nture. 

I^etty\s father had no formal (*<Jucati(»n, but she f(M-ls that his r(vid\' wit 
and subtle sense of humor contril)Uted iriorc^ to any writing skills sh<^ ma\ iKc. r 
flcv^ loped than anv profcsr^or. Sh( was totally isr)lated from lier father's W(M'k 
as A tool and die maker. Tlu^ brass mill whr r(* he worked w u> off limits to her 
until H^Tl, wh(^n she toured that facility as 'in in^'est igator on a (iurnham and 
Assor-iates contra< t, Shic s[)(^" ulates that liad she be(m e\;»os(ui to thr roci u\\]\ 
earli«»r, sl'e might have f()ll(:>wcd an < ntir<Mv diffcr<-nt < c>llegr- < urri( uUmi. 



H(j-.vcv»T, her fas( ination with her father's micrometer was not sufficient bv 
itself to inst ill any int(>reH' in (^ngineerin^^r . 



June of 19 51 was an eventful month for liotty. She i-eceived the first of 
three scholarships to the Univ. rsity of Wisconsin, she graduated from high 
.school, and she got her first jc>b as a ward clerk in that hospital where her 
mother had trained and she had been born. On almost the same day, her 
mother lied. Her father's deatli follower^ several months later. Betty found 
her.v-elf at this point an indigent ward of the court. She lost her appetite for 
nursing, hut she did not quit the hospital job or give up her ideas of a uni- 
versity education, She continuc^d her hospital uork on an intermittent basis 
for .'-even years in order to pay for that education. 

When she entered the University of Wisconsin, she had no czirror plan, 
and f<>lt con-plctely un(>quipped to select any an^a of specialization. After a 
l)attery of tests, she sought care(>r guidance. lier counKcler waved his nev.- 
Ph!) at her and said sh(i could succeed in anything shr ch'^^e to do, That 
.'^hrewd bit of ( ounseling left her with no curriculum plan, but her personal 
economics dictated that she make a quick choice. Only the more financially 
.'^eeure students can take a random course tlircjugh coll(>gc. 

Betty admits to being a so(.-ial dud in both high school and college, but 
that shrewd counselor did h(>r on? good turn. Be virtually insisted that she 
get active in student government affairs. She learned that she had a tnlent 
for planning and organization when she was made responsible for feeding more 
than 300 delegates to a student ( ouncil conference. The University allotted 
h.-r a budget of $ 1 . 00 per ,«tudent for lunches and $1. ?>0 per student for dinners. 
Sin< e the confen^nce was being held at the Kenosha P:xtension Center, xvhich 
had no dormitory or dining facilities, she had to provide for the feeding of 
th<> ;J00 in various local churches. i:ven in 1952 dollars, the budg(^t was such 
that she needed the miracles which only church ladies' aids could perform; 
lunvever. no ladies' group could tolerate p(>rforniing for mow than one meal. 
Therefore. th(^ sponsor had to provide Ik>tty with a car and driver, so that 
she could race from meal site to meal site. She claims that every meal was 
filling, if not tastv. and that each was served on tim(>. 

■At about this time she scored her first bi^ academic succ-css in -'ollege. 
The expository writing which she produced for her English prof s^, i boosted 
her out of freshman English, ahead of schedule, and into the dazzh.-g world 
of advanced eomp. She reasoned that if she could achieve such dizzving heights 
as a lowlv freshman, her path to fame and fortune must be tied to a major in 
English Because of what sh(> (alls her immature fascination with Romantic 
and Victorian poet^, she bypassed journalism, a more logical dioice for bud- 
dmg writers, and eventually ended up teaching English literature in rural and 
then suburban public high schools. 

liarly in her tcacliing can>er. which lasted for eight voars, she discovered 
that it was not to her taste to discuss "The .Merchant of Vmice" with high-school 
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sophomores. She did, however, enjoy trying to make sense out of exparsi-rr , a 
writintj for her colh^ge-bound seniors, principally because such writin(r( c^^ Is 
for a great d(?al of mental discipline and organization, traits which shiu : jnw 
knov/s are essential in engineering as well. 

Because^ of h(»r apparent success with seniors, the school superimli ;id^'/i'i 
asked her, first, to take over the student newspapc^r, and then to develc:'P 'vi^d 
execute a pubhc reflations program. The purpose of the new p. r, effort was 
to program \hv votc^rs, over a two-year period, to pass a referendum tc issue 
bonds for *he ( onstnir-tion of a new high school. During that period, Betty 
workc^d 12 Ifours a day, teaching three classes, producing newsletters for 
parents, n^riting five weekl; b\ line columns in area newspapers, and running 
a speakers' bureau. At tl^e end, just before the election, she? collapsed and 
woi ndup in the hospital, but the referendum passed on V.ie first ballot • - • 
an unheard-of occurrcmc-o in Illinois in lOOS. That rigorous two years had 
proved that sh(^ ^^nioytJ writing and doing better than teaching, and she turn<^d 
ir. her resignat io.i . 

After a year spent working for a textbook publisher <she couldn't stand 
the slow pa( e), she found an editorial job on ROADS AND STREP:TS magazine, 
w^riting new- product announc(*ments . Editing manufacturers' often-exaggerated 
claims about c(^uipment was at first a challenge, for it required that she learn 
-hat was regally necessary to make a serviceable highway, bridge, or tunnel. 
Hut it also served to introduce her to the problems which engineers face when 
they try to write. When front*end loaders became routine, she moved on to 
organize a < omputer system for processing reader inquiries, and then to 
writing short feature stories. These stories were good, but she could not 
have a by-line bfn:ause ht^r name was Bc^tty. She was listed on the masthead 
as B. A. Rose. 

When h(^r publisher r(^fus(»d to consider her for advancement because cf 
sex, slie quit again. Bis refusal to let a w^oman out into the field to watch a 
road-paving operation was sup{x:»s(^dly to protect hor fragile femininity, but 
she SMspe ts that it was really to protect the n^fore delicate male egos who 
didn't want it known thai there was nothing terribly difficult about w^atching 
a slip-fcrin paver. 

At this point she joined Scranton Publishing as Presentation Editor of 
WATER SEWACIE WORKS. Th(^ publisher, who wus wise in th(^ ways of 
r.iarketing, agreed to her dcvsire to do field work, but the t^ditor maintainc^d 
that a womrm's plaee was br^hind \hv d</sk proofrc^ading copy and cropping 
photos, not out in a sludge iagoon. In September 19fi8, the Water Pollution 
C(mtr()I I-^^deration w^as scheduled to hold its annual mr-eting in Chicago, wlu^re 
Scrant(^n Publishing had its offices. Bettv^s (^ditor, who was located in Michi- 
gan, asked hf^r to eonlat t V ^nton Bac(^n, th(Mi Superintendent of th(^ giant 
\h^rropolitan Sanitary IJif.'^rict (MSD) of GrcatcM* Chicago, about his writing a 
storv for the special convention issu(v Kr)rd Ba( on. he took Betty to 

lunch explain that hv had no time te write sh)rieF. F^eeausc^ he (did want 
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the publicity, however, he promised the resources of his department if Betty 
would write the story and take the pictures. He delegated his director of 
research and development to give her a crash course in waste treatment, 
and then to take her on a : omplete tour of the 800 square miles the district 
serv?d. 

Although Betty, as an editor, had mastered the technical definitions and 
succesi>fully translated engineers' dissertations into publishable prose, she 
had no real concept of what was meant by terms such as "grit chamber," 
"priman,- effluent. " "activated sludge. " or "BOD. " She got her first practical 
education on this assignment when she found herself snapping pictures of aer- 
ation tanks while leaning out of a helicopter, squatting in sludge beds, and 
sniffing anaerobic lagoons. She selected the experimental use of digested 
sludge to reclaim farmland as the subject of her first by-line story. Her 
astute publisher introduced the story and its author at a cocktail party during 
the Federation meeting, and made much of her daring feats of aerial photog- 
raphy. The Chicago MSD made much more of the first major feature "on 
sludge farming. Her by-line became more common after that, although she 
admits that it still print od out as B.A. Rose. 

In 19o9. she recommended that Scranton Publishing retain Dr. C. Fred 
Gurnham as editor of its new magazine, INDL'STRLAL WASTES. Dr. Gumham 
and Betty worked well together. Wlien she indicated in 1970 that she was ready 
to quit Scranton Publishing for greener pastures, he of.'^red her a position with 
his ne^v^y organized consulting firm. 

As Dr. Gumham's assistant, she finds herself activelv participating in 
ever^- phase of the firm's activ-ities as pollution control consultants. She 
still write reports, proposals, spt^^ches. articles (or papers, as scientists 
call them), sales letters, and promotional materials. Betty still claim.s 
that she knows when to quit. Now it is not her job she quits' but pointless 
attempts to contradict militant male chauvinists who insist on discussing 
electroplating wastes only with m.alo engineers. She has too much to do to 
waste :ime and energy in hopeless battles. 
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Ar the^san-e tin-e, she is not shy to respond to new challenges. Shortly 
- she smarted -.-.ith Gurnhair. and Associates, the firm got contracts to con- 
duct industrial wastewater surveys of the nonferrous metals industrv and the 
automobile aerospace industry. The tight time schedule imiaosed bv the Fed- 
eral En\-ircnmer.tal Protection Agency for both contracts ir.ade it impossible 
lor Dr. Gurriiam to anend all of the irJtial planning sessions with industry- com- 
mittees. Beny was the only available substitute for the lirst meeting with reo- 
resentatives from aerospace. Her reception as a professional was encoura^- 
mg, ^and by -J:e end cf the meeting she found herself delegated as principal in- 
vestigator on that segment of the contract. 

T!-e XTork called for the same skills which had produced the sludse stor^-; 
the capacity to learn, in two or three days, all the steps neccssarv to m^ake" 
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an airplane or sparerraft, and then the collection and analysis of massive 
amounts of data. Her writing skills came back into play when she was as- 
signed the task of writing the final reports on both contracts. The aluminum 
section of the nonferrous report was rated as the best industrial survey the 
EPA had received up to that time, and it also earned her a tribute from the 
Aluminum Association. Their representative commented, "For an English 
teacher, Betty, you^re a damn good chemical engineer." She is more than a 
little pleased that as a result of her work on these studies the EPA has since 
requested that she be a part of the G 6^ A team assigned to subsequent 
federal jobs. 

As Betty says, it is important to take advantage of every opportunity to 
broaden your experience, and to introduce yourself and your talents to others 
in your profession. Last year she accepted an appointment as editor of the 
newsletter for the Central States Water Pollution Control Association. Al~ 
though gathering and editing the news, as well as supervising the production 
and distribution of three 4- to 8~page publications each year, takes a hunk of 
valuable time, it has its distinct rewards. Her name and her professional 
status are known to all 1600 m.embers. And because Central States is the 
largest affiliate o: the Water Pollution Control Federation, her work is recog- 
nized by n:.iny outside the three- state area served by her newsletter. Her 
exposure with the Federation certainly paved the way for her acceptance as 
a technical speaker at the Urst WWEMA (Water and Wastewater Equipment 
Manufacturers* Association) industrial water and pollution exhibition and 
oonft-':*ence This spring. 

Dr. Gur::!i?>m is an internationally recognized authority on industrial pol- 
lution control, ;v.nd Betty is ver\ much aware of the weight his name carries 
with the WWEMA or any other corr^.mittee. Although he v. ould strongly disagree, 
he is not anv mori:^ of a male chauvinist than m.y husband Jack. He was the 
first to suggest that her full name should be affixed to speeches or articles 
v.'hich she writes, and that as principal author she should make the oral pre- 
sentations. Betty adds that it is a definite advantage to work for an executive 
who insists that the coworkers or subordinates who do the work must get the 
i-redit. Unfortunately, that attitude is not yet common in most professional 
groups . 

The purpose of our join: confessions has been tirofold: to illustrate that 
women do play vital roles in the world of engineering, and to point out that 
that world is ntultidis ciplinar>- . It is in those other disciplines that women 
may find their greatest opportunities. We do not mean to discouraco anvone 
frrm the formal engineering currl.^uium, btit rather to encourage ycu to expand 
in^o ct::er areas as well. In reci nt years technology has become a dirty word 
in many people ^s vocabulary, and as a result our legislators have made public 
parti ^^Ipatic'n in engineering projects n:andatory. There is no profession that 
has a worse reputation for '"^om muni cat i.^ r . Too ntany practicing en^rlreers 
fall back on the acadeniic research-pa^per form.at when writing final rercrts 
for clients. Therefore a report on reccrtrtendations for the treatnu-rt of a 
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client's dairy wastes includes a two-page discussion of the proccuures used 
to wash BOD bottles. Maybe it was necessary to prove to college professors 
that student engineers knew the proper procedures, but it is extravagant to 
waste clients' time and money discussing accepted or standard procedures. 

Betty personally feels that women have a better sense of proportion, and 
are therefore more capable of selecting ideas within a report which need em- 
phasis. And she maintains that any English teacher would agree that women 
master the basics of written communications earlier than men. Men who go 
directly from high school into engineering curriculums never do perfect 
those basics. It warms her heart to hear many consulting engineering exec- 
utives tell her that their firms desperately need someone like her. What *hev 
are admitting is that no man on their staffs is capable of transferrin^ his 
Ideas into meaningful documents which can be understood bv other engineers 
lawyers, CPA's and the ever-present public critics. 

-A final cor Cession which may hearten an aspiring eneineer strucr^^ling witb 
mathematics is that neither Betty nor I excelled in this subject in school 
Perhaps this is because at the time we could see no use for pur- mathematics 
and were not motivated by abstract formulae. For this reason we are etern- 
ally grateful to electronic slide- rule calculators and computers a<= we ar-e 
frequently called i to prepare profit-and-loss statements, orodiiction cost 
ratios, materials . .ances. and so fortli. We have also learned that mathe- 
ir.atirs provide- a good deal of satisfaction when it is applied to real situations 
part otilariy v.hen the results show a profit or confirm a theon.-. 

Although militant women's liberationists niav objeci. it i? .=:till nece^^arN- 
for a budding woman engineer, or non- ereineer, to work harder than he^- m.^ie 
counterpart. Therefore, unless you want to be the "female spook who sits 
inside the door, ' the token eir.ployee who proves that the firm does not dis- 
criminate, wc urge you to consider .-leveloping a second or third ar-ea of s-^e- 
cializaticn, whether it be history of art, Ensiish. biolo=;v. economics, or " 
interior design. These additional skills will distinguish vou frcm othe- «taff 
engineers, and place you in a position to advance more cuicklv ip.tc a position 
ot authcrit'.'. " ' 

Both Bettv and I d'd ^- +h--- . u.,. ,^ ^ , 

■■ ---V. -, ...V, - V. L'wuuid l:.-<e to aad ihat 

wn:.e cur nrr.ts employ several engineers, each has only one Presidential 
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layout, participation in pollution control seminars, trade shows, field demon- 
strations, and liaison with the Federal Environmental Protection Agency and 
consulting engineers, 

9ie received her BA degree at Sweet Briar College in 1954 and did 
graduate work at New York University. 

She is her company's delegate to the Water md Wastewater Equipment 
Manufacturers' Association CWWEMA) and has served on the Water Pollu- 
iion Control Feieration j^ubcomniiltee on inst: iimentation and control. 

r^lrs. Be^ch has also been active on the organizing committees of the 
International Association for Pollution Control (lAPC) Marine PoUtition Con- 
trol Conference, the W^V'EMA Industrial Water and Pollution Conference and 
Exposition, and the Engineering Foundation Conferences on En\dronmental 
Engineering in the Food Industry (she will serve as cochairman of the 1974 
conference). Combining her interests in education and pollution control, she 
has presented talks and demxonstrations on water pollution control in schools 
and led tours through local sewage-treatment plants, for children ranging 
from- pre-school to high school as well as civic groups. 

]Mrs. Beach has written or co-authored seven technical papers on the 
subject of automatic sampling. She is a member of the International Associa- 
tion for Pollution Control, the National Canners Association, the Southeastern 
Poultry and Egg Association, the Water and Wastewater Equipment Manufac- 
turers Association, and the Water Pollution Control Federation (New York 
Water Pollution Control Association). 



Betty A. Rose 

?Jiss Betty A. Rose is responsible for scheduling her firrfs projects and 
preparing proposals and reports for industrial and municipal c Herts* Through 
research into the literature and through personal interviews, she compiles 
data for state-of-the-art studies on pollution control problems* Sae is re- 
sponsible for the firm's pubEc relations program and serves as a consultant 
to cEenis in developing their public relations prc^ams» 

2ie earned her BS in Education at the University of Wisconsin in 1955 
and studied further ax North^cestem University, the University of Indiana, 
and the Graphic Arts Institute of Chicago. She is a member of Sigma Epsilon 
Sigma and Phi Kappa Phi* 

An active member cf the Central States Water Pollution Control Associa- 
tion, Inc., Z^Iiss Rose serves as editor of its ofnciai publieaticn, WISILLMIXN, 
and was recently" elected to the Public Relations Com^mittee, As presentation 
editor for the Scranton Publishing Com.pany, Inc., !vliss Rose wrote a number 



of articles on pollution control and was responsible for the final copy editing, 
layout, and production of WATER AND SEWAGE WORKS, IXDUSTRIAI WASTES 
and WATER AND WASTES DIGEST. She was the first woman elected to mem- 
bership in the Construction Writers Association. While assistant editor of 
ROADS & STREETS and RURAL & URBAN ROADS for the R. H. Donnelley 
Corporation, she established a computer- operated program to speed the dis- 
semination of equipment information. 

At Harcourt. Brace & World. Inc.. Tvliss Rose initiated a Mid-vest ad- 
vortisuag program and worked \\-ith state committees on textbook adoptions. 
At Luxemburg High School, she performed the dual function of teacher and* 
dramatics director. 

She is a member of the Construction Writers Association, the Society of 
Technical Writers and Publishers, the American Socictv of Business Press 
Editors, the Water Pollution Control Federation, the Central States Water 
Pollution Control Association, and the American J-stitute of Chemical 
Engineers. Environmental Division. 
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THEY FORGOT TO TELL ME I COULDN'T DO IT 



Yvonne Y. Clark 

Associate Professor 
Department of Mechanical Engineering 
Tennessee State University, Nashville, Tennessee 



!^Iiss Phillips, fellow panelists, participants, and guests, my life hasn't 
been overly exciting,but to me it has had its rewards. 

When most girls were playing with dolls, I was troubleshooting my par- 
ents' coai- stoker furnace. Every once in a while an oversized piece of coal 
would just throw the mechanism out of gear or commission, and believe me, 
when it would get cold at night- -my parents appreciated my skilL I was handj' 
around the house in other vvays, such as replacing wcrn-out cords and just 
keeping most things in working order, or telling them what was wrong when 
things were taken out for repairs. For Christmas, I wanted an erector set 
or other mechanical toys, or models of anything that I could build from giv^en 
directions. 

In high school, I ran into a tempo rar\^ setback v.hen the male insti^uctor 
in charge of mechanical drawing would not allov a female to take his course. 
In spite of the fact that the class was not closed, I could not persuade him that 
I wanted the course and that I believed I could succeed. I donH think he be- 
lieved that I had been reading schematics or prints and building scaled models. 
He has since changed his policy on enroiiment. j also became interested in 
mechanical draiving because it w ould have been helpful in an aeronautics 
course in which I was enrolled. Hiis science course was to span a year, and 
during the second semester each student had to make a successful flight of a 
rubber- propelled model aeroplane that was floviTi from the third floor to the 
ground. I had a successful flight arri mine ^vas the best-looking aeroplane 
model in the class* I w*as real proud of this accomplishment. Praise from 
the instructor was as gratifying as the grade I recei\ed. Hie aeronautics 
course led me to join the local Ci\*il Air Patrol unit, which ser\'ed to heighten 
my interests in aeronautical engineering. 

Y^y academic progress was withoiz: further incident. I hsd taken all of 
the required mathematics pl'j.s trigonometry and solid geom.etry and one year 
each of chemistry and physics* If you notice the lack of the ''birds and bees'' 
science courses (zoolog^^ and biology), you are cccrecz; even now, when I go 
Ashing I use artificial bait, including the worm. 

At the beginmng of seri.or high-school year I began to explore the of- 
ferings of colleges to 'Ahich I might seek admission the follcving September, 
Sarah Lav. rence, Massachtisetts Institute of Technclogy, Illinois Institiite of 
Te-chr.jlogy at Urbana, and Ko-j^-ard Uriversity are the ones that I remember. 
I "loc-k entrance examinations to som.e and made 'visits to others. Even though 



I had a good B or better uvez ^ige in iigh BChool. I -. as cunsider-cd too voun.^z 
tor college m the area of aeronautical engineering. 

I followed my parents' suggestion that maybe two years in a northern high 
school uould help my chances to succeed in my chosen vocation. To mv dis- 
may ! found out that Girls' I^tin High School in Boston considered my "south- 
ern high- school diploma equivalent to their sophomore class. I enrolled with 
a full sophomore schedule that September and also participated in their intra- 
mural activities, some of which I had not previously enjoyed. My second year 
m Massachusetts. I attended Roxbury- Memorial High School for Girls. Here 
I was considered a post-high-school student and was able to enroll in courses 
that uould further strengthen my coUege preparation. 

^ Two Septembers after I had received my southern segregated-high-school 
aip.oma, oormitory residence or non-dormiton,- residence became a factor in 
my selection of a coUege. I chose Howard University, in Washington. D C 
knowing that the curriculum for the first two years for a major in aeronauti- 
cal engineering a as identical with the mechaidcal engineering curriculum I 
agreed to transfer to Illinois Institute of Technology- at Urbana at the comple- 
tion o. my sophomore year. After my sophomore year. I wanted to sta^v at 
Ho.-, arc Lnivcrsity, and since m.y parents made the n^s^ake of not sa™ it 
coulan t o- done. I did it! I received my bsccalaureate de^^ree from Howard 
L raversitj-. 

^^^-g s*-y at Hov. ard I was the only girl in the Engineering Schoo], 
ar.G this haa its dra'.'. backs, I couldn't study in the bui. after d^rk due *o 
a_dormitor:r ruHng and it appeared to me that I was call-d^on even.'^cav to re- 
cite m class. So from the first quarier I knew I had to have mv home*wo-k 
umshed for every class period. This was haiidicap in the end paid off 
--^-er a couple cf years I moved into a cirl : iormr -.r- vr'-ca-^-^'-'c: ^-^ t 
^oai::; :^cuay a: nigni m the engineering bu" I -?ng. 

^Up:n completion o: all requirements for graduaticn. I -.vas told that I v. as 
tne i:rst girl in the history of the University to gradaste from that departm-^^t, 

D-^ring the Spring and Fall quarters cf my last year. I signed us for ivte-- 
vie- -.s with the fe-w companies that were visiting our campus. ^Or.e interxiewer 
saic tnat m their training program, -.vhich took each gx-aduate ensineer from 
tne sncn en up to the design area, I -. asn't physicallv strong eno^ish to bre-v-- 



do^.-n th 



e vcuioment to 



epair it. i-hiladelphia Shipyard wasn't hii-ine- 



on.-r.oers oecause o: a seaman om.en. - A fem.ale on a s±">-ecov.n cruise 
.-5. =aa -uci-u >om.e mter-.-ie ' crs just - .ent through the- intervie" i:.::; rrcccss 
:':-cajuse 1 ■ as on their schedulv and others saic their con:pa:iv asn't" h:ri-:r 

r>-ring these schoo. interview s rnce didnVcrcsr 
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l^elwecn December and March of the next year, I became aware of my 
par-tints' apprehensions. They were beginning to question my chances of se- 
curing err.ploym.ont in nn- field with the <iouble handicap of race and sex. A 
Xegro girl trj'ing to find a job as a mechanical engineer v/as unheard of. I 
filkxl out the necessary government and other application foruis and mailed 
them to installations and companies in the northeastern area of the United 
States. Finally I received a favorable reply from Frankford Arsenal, Gage 
i.aboratory, in Philadelphia. 

I uas pleased with my fir^^t job as an engineer. I took my instructions 
:^traight froni my supervisor and was classified as a Gage Design Engineer. 
After six months, I applied for a GS-7 classification and was told there were 
no openings. 

During this lime, I ran into a problem that I didn't know how to handle. 
My overtime cut out because my check was as large as tne fellows in 
:::y section /.ho had v. orked up through ranks, and I had come in with a degree 
and no experience. They told our super\isor that if their demands were not 
n;^.':, his schedules would not be completed on tim^e. ?vly overtime was reduced 
b::t r.ovn. nheless the schedules ^ere m>et and I now had time to see Philadelphia. 

After som.e investigating, I found out that there would be a GS-7 operdng 
if one : f the employees '.^ as able to obtain a ba.nk loan to start his own busi- 
ness. Even to m^e this i\ as not defirdte enough, so in my spare timie I began 
looking for another job. 

I received an offer from pLCA-Can-ider.^ Xew Jersey, in October, for a 
prs-tior as a mechanical engineer. After turning in m,y two-week notice to 
the Gage Laboratory, I joined industry. I was one of anew group of trainees 
find we wt-r^e briefed r-.^a^'-i^ six-month training program, which would 
incl::ce assi^T.m.ents ii. ur differtnt groups. My last rotation became my 
perm.anent nssi^enn-c:.!, at trr Tube Division. Harrison, New Jersey. Once 
arain I was the on'.y orl ir. - he section except for the secretary. I was quite 
Lr^ppy with m.y surro'.::nrir.rs as a mechanical equipm.ent design engineer on 
the board ar:d i. r^.^rr-: > =-ed to signing of: mr* own engineerir-g work, '.%ith a 
cc-.ple of draitsn -r -'"r mv direcdon. 



Love intervened, ani in Decembc:;, arte:' three years at RCA^ I joined 
my hust-and in Ter^essee. I accepted a ^cac^irig position in January '.vith m.y 
present en-.ployer, Termessee {Agricultural and Industrial) Stale Uriversir%% 



Once again I v. as the victim o: a c cm m.uri cation problem.. It happened 
tha: the cifer I had received v.-as not included in the UrjLversity budget, and 
I -. as infcrnied of thds as I was given my first paycheck by ihe Dean of the 
Engineering School. My husband and I taL<ec this situation ever, anu since 
I -.anted tD v- ork and :o gain the neiv e>:perlence ct Teachiing ^ve accepted the 
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situation* With my usual enthusiasm, I began my new adventure and added a 
new dimension to my work experience. A big plus is seeing a freshman ma- 
ture and become a productive individual in his chosen vocation. 

After two years our engineering school went on a nine- month calendar, 
with faculty free during the summer months to obtain other experience and in- 
come, in industiy or government. Once again I ran into a job problem, and 
I think I can say in all honesty, in the South it was the problem of race. On 
this job hunt, I was more selective with my geograprical locations because I 
was trying to stay near home. The only favorable offer I received was from 
the first installation that had hired me as a new graduate, Frankford ArsenaL 

1 worked four summers in their Pittman-Dunn Laboratory as a general 
ordnance design engineer (mechanical). Daring my summer employments., 
I have been quite fortunate to get room and board uith families, so as to cu: 
co\^^L on living expenses. Since I v as a fem.ale, I couldn't get the Lxs: break of 
r.-.alntru.aing t .'. o homes, as m.y male colleagues could. 

= n :he summer of 1962, I accepted an offer to v. ork at Redstone Arsenal, 
"Iun:s\.ile, Alabama^ This meant I could com.e home on week-ends as op- 
posed to not gettirig homiC at all, I found out here that the personnel office had 
really done their homework regarding m.e. My previous employers had been 
ask-:^ci 'hcA I handlec myself in all-male and,' or iiitcgrated situations." 

?dy first assigi^-er.t was with the Dyr.am.ic Analysis Group. I enjoyed m.y 
V* ork ^ er\* m.uch, even though som.e of the problem.s a m.athem.atics m.aior with 
a master* s would have found difficulU Needless to say, I studied at night for 
the next day's ^crk* On this assignment, I wrote a technical publication that 
can be found in the Ubrary of Congress. For the next three sum.mers, I en- 
ioye-d n.y family on week-ends and worked on the Reservation uith the Ground 
Support Group and the George C. Marshall Space Flight Center (NASA) in the 
design area* '%MiiIe in Alabam.a, I met professionals who had not worked v.ith 
a Black Engineer, needless to say a female. 

I interrupted m.y sum.m.er gove rnm.ent em.ploynient v. hen I accepted a fel- 
lo'.-.ship with the University of Houston that was cosponsored by ASLE-XASA^ 
Here I rrcacened m.y experience '.vith seminai^-type classw-crk J=t the Univer- 
sity of V.c'iszcn and engineering work at the Mar^.ed Spacecraft Center. 

:..y last sum.m.er awaj* from hom.e v. as with the V.'estinghouse Electric 
Corpcraticr^ I>efense and Space Center, si Bahim^ore^ This vcas the first 
assigTj::.tcnt where I was concerned \^ith software (people^ rather than hard- 
\. are (equipm.ent) as a m.em.ber of an interdisciplinarian team of engineers 
and social scientists. \Ve were involved with a new effort under a r».Iocel 
Urban Xeighborhooc Program^ grant. It was thi£ brief experience that .-eiwef 
as the intp£^:us tov/ard transferrir^ nty Interest from, hardware to ^cftwarc. 
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1970, Tennessee State University received a Kellogg Grant for faculty 
iniproverncnt, I received permission and financial aid to pursue the Master 
of Science degree at Vanderbilt University on the Engineering Management 
Program, in the Mechanical Engineering Department. This two-year program 
has a year's internship sandwiched between two semesters on campus, plus 
a thesis. 'Hie participants usually are engineers Aith experience or a n:w 
gi ivJuate engineer with cooperative education experience. 

Again I ran into a job (internship) problem. Indasrr^^' was in an economic 
rt cession^ and I could not leave Nash\ille because of iny three^-year-cid daugh- 
ter. 

After ir.any intervieus, in DeceiViber, I received an offer to come to work 
in Januar;/ from the Xashxille Glass Plant - Ford Motor Company. At this 
location, I had a completely new experience as Research Consultant; that is, 
v. crking in a production plant but invoiv*^d with a construction area^ I was 
F vi'? (Nashville) first female engineer who happend to be black. As usual 
there v. as concern: "will she fit m'^'^ • '\vill the fellows accept her?'' - "how 
\ ill she fare in the plant area with the hourly workers?'' I was also the first 
fei-:"iale to uork regularly in the plant area, amd this caused more concern 
curing the rebuilding and construction of a -float glass furnace. I wore my 
slacks and shop coat, with my hair under my hard h?c (I had hats of three 
different colors) and went right along with m.y assignments. One day a worker 
made a request: would I please wear rriy earrings uhen I was in the plant so 
that I could be recograred at a distance'"' I thanked him. for his suggestion 
because I knev. that shop talk at tim.es should not fall on feminine ears. 

Once again I felt I had shov/n that a lem.ale engineer can get a job done 
and m:eet a predeterm-in-^d schedule. 

Maving com.plctec the internship successfully and apparently with fl^■i^^ 
colors accordir^ to Ford's Industrial Schedule, I returned to the classr-oom 
to finish the require m.ents for the degree. I 'a as the first fem.ale to complete 
tnis £^ra.cuawe ''^^^ an,.» 

For niy n-rxt sum.m.er enipicj-m-ient, I hope that I v.ill be able to work usir*g 
my engineering managem.ent schooling and m.y industry experience, -.vithin 
ccmm.uting distance of my fantih'. 

A list of credits of the inditiduals that had taith in r:e and m.y capabili-- 
ties need not be ackno ledged at this time; ho.ve\-cr, I would like to indicate 
to all of those ■^ ho neglecte-d to tell me it couldn't be erne, a sincere thank ycu 
to each and every :ne, for I did it^ 
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Y'.oi.ne Y. Clark 

Yvonne Young Clark, P. E. .is the first woman in the history of Howard 
University. Washington. D. C. . to receive a Bachelor of Science degree in 
Mechanical Engineering. She was the first woman to graduate from the Engi- 
neering Management Program at Vanderbilt University. Nashville, Tennessee, 
where slie earned her Master of Science degree. 

She was the engmeer who at Frankford Arsenal Pittman-Dunn Laboratory 
m Philadelphia solved the cold- weather jamminc: condition of a certain ballistic 
weapon v.hich had stuir.ped n-.alo cov, orke. s. At the National Aeronsutics a^id 
Space Ad:r.in:sti-ation's Georse C. Marshall Space Flight Center. Huntsville, 
Al--b3.-3. she helped eheck out the Satui-n rocket booster that today is man's 
ticket to the t". oon. 

>he wa^ the :L-sT -enisle en.cmeor at th: Xashville Glass Plant. Ford 
?.!otor Cc'TMpany. 

^ The -'.rst vs'oman Associate Professor of Mechanical Enpmecrmii m 
l ennessee. she is a senior member and an elected mem.ber of the Executive 
Committee of the Society of W^m.en Engineers, and a mem.ber of the American 
Sooietv for Pnrmeerini: Education, the National Society of Professional Engi- 
neers, the Te.-messee Society of Professional Engineers iChapt-r Director 
for 1:-T3-^ :-74). the Am.erican Society of Mechanical Engineers, the National 
iechmcal Associat.on. the Tennessee Education Association, the Am.erican 
f InA-crsity Professors, and (^r.ier of the Engineer. 



J.:arr;ed and the m.other :f tv/o chiMren. she also serves as chairm.an of 
;^u:l,-:_n-s and G:-o;:nds Committee, and chairman of the Child \Velfa"€- Com 
"ee on tne Board of tne Itth Avenue o'cm.munity Center. She has been a 

:he Lon.r R-.fle Award — Boy Sccu-.s of Ameoica, Central District. 
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STUMBUNG INTO ELECTRICAL ENGINEERING 



Mildred S» Dresselhaus 

Associnte Department Head, Electrical Science and Engineering 
Elec trical Engineei ing Department and Center for Materials Science and i:ngin<H«ring 
Alassachusetts Institute of *J echnology, Cambridge, Massachusetts ' 

It Aa.^ ::\y fiu tune to have li\ ed through a most exciting era in science 
ar:i leainoioj^- and to have had the opportunity to participate in the action. In 
tlus rresentation I v.iU tell a little about my background, how it happened that 
I bccarv.e ar t:'ngineer, and then comment on my professional life and work. I 
r.'jve:- planned to bcccvric an engineer. I didn't really learn what engineers do 
until I 'A as well along in high .school. In fact, it uas not until I was v ell ef- 
tnbushec in a career in science (solid-^tate physirr^) that I came into elect 
eal engineering through the back door. As far as nxy professional activities 
are concerned, I could today be equally -veil classified as a solid-state phys- 
ici^: . r a.-^ nn electrical engineer, 

I \vill now relate how it happened that I started working in this area. I 
can>r from a back^rround of povertv and disndvantage. My parents were immi- 
grants, and had little education. I was raised in New York'City during the de- 
pression years. I can remember ^imes when I had only one set of clothes and 
wc survived on a subsistence diet. This environment threw me into the work 
for^^e at an earlv ace. The most difficult job I ever had in my life was m.v 
first job, tea.-hing a m:entaliy retarded child to read and write. I was 11 vears 
old at the nme I took the job, which involved three hours of work per day,^ 
five days a week, for 50c pay per week. As I got older, I worked in factories 
doin^ assemblv-tvne work. Working conditions were difficult and the pay was 
low. I learned a great deal from these work experiences. I can:!e to realize 
at an early aze that an education was imperative to overcome r;y povertv sifii- 
at:cn. Fron: this work experience I developed a strong m:Otivation to succeed 
m whatever I did and also to utilire n:y time effectivelv. 

Cne farter which influenced my early life was my musical educaticn. Mv 
older brother was bestowed with a remarkable intellect and m.usical talent. At 
the ?.£:e of 3- I '2 he took his first violin lesson at a neighborhood settlen:en: 
house, and he was so outstanding that evem.'one in town wanted to teach him.. 3v 
the aiie of six he was playing concertos with con^munity orchestras. A? a con- 
-iCi^":o^" of his success, his music teachers were anxious to teach me, too. 

^'hough 11 did not have quiio as mu ?h talen: as he did, nevertheless, i: was 
a:i'.(]u:i-o U) enable me to have a very extensive musical educaticci at no cost to 
n:;. lamilv-. Through this musical education, I came in conTact with childn:- 
:r?r- tiie 'Viher side of the :ra:ks/' and learned how people r: the middle class 
■;ve:^i. Thii.se other children and meir parents became my rclo models and 
•^ai.r^--.. n:.v aspiration lev^l, 

a conseruerce of mv desire to climb ou^ cf the confines of m}- ghetto 
environment, I aspired gain entrance to the only good hich school that was 
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availahlo to mo -- Hunter College High School, a special school for talented 
girls in the Gi'v:x\rt New York area. No girl from mv junior high school had 
overpassed the .-ntrance exam and the teachers laughed at me for even think- 
ing of applying. I never worried too much about what people said, and if 
anvthing. diseoui-agoment from well-meaning people always left me with in- 

r.-aso;l determination to succeed in things that were supposed to lie bevond me 
.Nt any rate, betv.-een school, mv job. and music school. I found bits of 'time 
l.ero and then- for study Witho^it really knowing what I was doing. I pr^^pared 
nnsolf for- the entrance exam completely on my own. In passing the exam, I 
achieved a pcrfert sc ore on 'he mathematics portion, an accomplishment which 
nu'ant a -zreat deal for n\ self-confidence. 

Mv firs- few months at II..n»or Hi^h wore an uphill struggK- since I had to 
■ * of ;::-o^to schooling. However, it was not long 

'"'^ ' ^Toup )f u:> Before the end of m.v first vear at 

:n:r,!.T. T v.-a- clc.-rlv a hu;:Iv respected ir.ath-science student.' 

'r.i-h-s.-:;o.ol da>5 were- :.app- ,:avs. T loved the intellectual stimula- 
t:or; ..: '■■lis wonderful school and was completely happy doing mv daily routine - 
" • --'■■-^^i'-" ? - hool. I gave r.o serious thought to a professional 

■arc-- Because :f rv.y ver-. modest dr. umstances., the school guidance coun- 
\'- ^--reer counseling, nor did I seek such counseling. It was 
:r.r~eiore c> ir.crtaa that I passed from Hunter High School to Hunter College. 

>>^orie^-..-. I plar.ncd :o ma^or in elem-entary- school teaching, and to me, 
a- tins scorned to be a realistic and rewarding goal in life^ 

. . -••■_prc:".:?5:rr.al career can be said to have started with freshman phvsics. 

.-..v perrom.anoe in that class impresses my teacher sufficiently so that she, 
••'■^ - offer me career counseling. She suggested that a ca- 

T--'-cr :n scien:e would he more suitable thar. -clem.entar>- school teaching; this 

-■^"V: -^■■■"'■■^/-^ m.a::tta.ned .an interest in me throughout m.y undergraduate dav'^ 
a-jiur.-er^^o'iege and broadened mcc horizons by many orders of mamitude." 
/yf^ Coii-ge, I toe:-: essmtiaiiy every course that was offered in 

■■^-^^^j^y '"~'^---~*~?^ --^ ntatcem.atics. (No engineering courses were a\-ail- 
ac.e. > T'-.-sc orurs-s were net very sophisticated or aolvanced and were in. 
n?:^ 'I'''' ^-^::_^;^::-tc precaration for a top-Hight graduate school program. 
.. „ ,-.r, . o:on t ::nd this shaky preparation to present a serious obstacle in 
my --at-eer. P.-r-ir^ a s^ar at a lesser woi-an's cohege had its benefits in ter-^ 
o: cut^an.--.. encouragement, and financial reward. In fart, as an unde-^-a'^----^ 
- cameo r et oniv enough mone-v to pav all undergraduate costs but also encvr^- 
.-av-n_s -r ::nanc--- roos" o: my grad-ato education. 

Thr : 



c oilege were ve-c suot>ortive and enooura-- — a-d 
I': - 1- v-^^-^^ ■ ■ From- Hunter College I was awarded 

:■ u_or:^ht celio.-. sh:p to studvphyst.s for a vear at the Cavendisr- Lab--a- 

l-niv.:j-sity, England. For someone whose exnerience ^a--^v 
oeyona toe oontines o: New York City, -his cooortunitv was far bevond 
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rewarding experion. e both professionally and socially. 1 used this year to 
ovj?rcome some in.idoquacies in preparation and to learn what science was 
all about. I found that I could compete successfully with the very lalented 
students at Cambridge. Being an American iielped greatly with the social 
side of life; m\ strong liberal arts background and my extensive musical 
education disguised niv humble background, which would otherwise have boon 
a serious obstacle in the cl iss- conscious England of the early 1950*s, 

Froir. Cambridge, England I went to Cambridge, Massachusetts to studv 
at Radcliffe College, and it was here that I completed nu^st of n\v graduate 
1 ourse work in phvsics. This was an exciting time in the Harvard Physics 
Department. My arrival follovN-ed shortly after Professor Srt:winger^s major 
breakthrouiih in quantum electrodynamics, for which he late." recei\-ed the 
^ohel Prize in phvsics During my first term at Radcliffe, Professor Purcell 
was awarded the Nobel Prize for his pioneering \vork in nuclear magnetic rcso* 
nance. Solid-state phvsics was also beginning to emerge at that time as a 
discipline. In 1947 the *ransistor was discovered, ushering in an age of semi- 
conductor technologv. 

After L orrpleting the requirement^ for the AM degree I left Radcliffe, for 
purely personal r^ isons, to continue with my graduate education at the Uni- 
versity of Cincago. 

At the University of Chicago, I developed a great deal of professional in- 
dependence and self- confidence because of their emphasis on individual and 
independent thesis research. Although my thesis advisor was totally unsymi- 
pathetic toward careers for wom.en, this had ver\' little effect on me because 
I did my thesis work pre:ty much on m.y own, with essentially no help from 
him. This was not particularly a matter of planning; it iust happened that waw 
I started working on a problem in the high-frequency beha^-icr of a s^pe-rcon- 
ductor in a magnetic field, with a visiting professor from the Cavendish Lab- 
oratory ir. England, and there were no: m^any people aro'jnd Chicago '.vho cc^V. 
proWde m.e with much help. 

My teaching career had started with m.y first job, teaching a mentally i^e- 
tardec child to read and write. Throughout high school and college, I did a 
vast amount of ttitcring. In those years I tutored an>-thing that was needed, 
and was v-rry successful at it. This work not only provided me uith a rlush 
income rut gave me extensive teaching experience, ulten there was a need 
for a teaching assistant at the University of Chicago, I volunteered because of 
my own interest and not for any financial reward {I rentem.ber havin£ a fel- 
IrwshipV I lr\'e-d this ;cb and was especiallv good at it. It vras flatterin;^ to 
have all these men students coming tc m^y recitation se-ctions ra:her than sec- 
tions run cv :he male teaching assistants. I ::t:nd that I could be natiiral, 
friendly, and relaxed with men students. This experience tiirned out tc be 

\\'hen I tock r-y ?:0 deigree in phyc^c:^, at the I'nivrrsitv Chicago, 1 had 
all kinds o: prc'essicn^l cppomtinities. I have nc idea whether the men ^-;ad 
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better opportunities than I did, but I could essentially choose what I wanted to 
lo. 1 decided, for personal reasons, to go to Cornell University as a National 
Srience Foundation postdoctoral fellow. It was at this time that I married 
Gene Dressolhaus, a theoretical solid-state physicist who was a junior facultv 
member at Cornell. During the two years at Cornell I did some research and 
undergraduate teachinfr in the Physics Department, but my performance was 
not in any way outstanding. During that period my first child arrived. I was, 
in part, learning how to manage a family and career, and I never did get things 
oriranized particularly well. Because of nepotism rules, it was clear that my 
husband and I both didn't have a promising professional future at Cornell, so 
we decided to go to a place where we could both get good jobs and do resJarch 
uork together. 

We found an opportunity at the Massachusetts Institute of Technology Lin- 
coln Laboratory. My seven years at Lincoln Laboratory proved to be the most 
productive years of my research career. The research facilities here were 
excellent, and I was given a great deal of encouragement and support. At this 
time I was still classified as a solid-state physicist. Aly years at Lincoln 
Laboratory were the years when the child; r were coming thick and fast (my 
four children came in less than five years). By work on a number of research 
probk-uiK with my husband, the mechanics of running an active research career 
and a home were easily solved. Dr. Benjamin Lax, who headed the Solid State 
Division at Lincoln Laboratory, had an enlightened view toward women scien- 
tists and was very proud to have both Laura Roth and me in his research group. 

Some of my research activities brought me to the AI. I. T. campus and to the 
National Magnet Laboratory. As a result of this interaction with Ihe solid stale 
research groups on campus I was offered, in 1967, a visiting professorship'in 
the Electrical Engineering Department under the auspices of the Abby Rocke- 
feller Mauze Chair. I would consider this the time when I entered the engineer- 
ing field. My appointment as a visiting professor allowed me to try out tho life 
of a professor for a year in order to see what it was like. I was fortunate in 
having an active research program in progress at AI.I.T.; this gave me some 
time to do other things. There seemed to be a need for a more comprehensive 
solid- state graduate course and I began to teach such a course in the Ele :trical 
FJngineering Department. I sensed a need for an interdepartmental student re- 
search seminar in the solid-state area and organized that, too. I got lots of 
student support and enthusiasm for these efforts. In addition, I ran a little 
discussion group for women students which addressed itself to problems faced 
by career woriien. 

I really loved this year at M. I.T. , and I suppose that my enthusia.sm at- 
tracted the attention of some of the important people in the Electrical En -i- 
neering Department. And so it happened that the Electrical EngineoringDc- 
partment did offer ine a permanent professorship when tho visiting appointment 
expired. I served in this capacity for three and a half years ( 19(;8- 1972), 
after w! • time I was appointed an associate department head, in the Elec- 
trical Science and Engineering part of the department. This represents a 
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significant adnunistrauve coninutmcnt l>*H:ausc the dv! ;^:irtnu^nt has about 100 
facvlty meniberf. and 1100 students. 

IJuri'^g niy stay at M. I. T. I hav.? boon involvc^d with the normal activities 
of a professor *n the Knginocring School. have boon active in teaching gradu- 
al* ond undergraduate l oiirsos. I liav.' supervised theses of PhD, EE, IMS, and 
HS candidat(»s. Our xOSoarcVt ^roup has been deeply involved in studios of the 
elortronic proporti(\s of solids, with ^jarticular reference to optical and mag-- 
neto-optical properti'-s of semiconductors, semimc-tals, and metals. In these 
activities, I have interac.eJ almost exclusively with m?n. I have not found my 
sex to be an obsta- le in getting any particular job done. In a first encounter 
I am sometimes t:ot taken seriously , but it soon becomes clear that I am a pro- 
fessional and nu^an business. It may be th , I have encountered discriminatory 
practii^es during my professional career, but I was not aware of it. Whether it 
is true or not, I have always felt tliat being a woman benefited my professional 
career. I have always received a good deal of professional attention and rec- 
{)g^nit ion. 

It is also of some significance to dis^^uss my professional activities 'n 
the cause of v/omen. From the beginning, I have been involved with informal 
counseling of women students. I have worked for a number of years with t e 
I'ndorgraduatc Admissions office to increase the number of women students 
at il.I.T. It is our experience that our women students tend to study science 
and engineering courser in the same proportion as our men students. There- 
fore, the increase in the number of women students from about G percent when 
I came to M.I.T. to 15 percent in this year's freshman class represents a 
major increase^ in the pool of women in science and engineering. 

Two years ago, I worked with a group of students and a staff on a study of 
the Role of Women Students at IM.I.T. A number of reforms followed which 
ha*' had a big impact on the lives of women students there. I have also been 
inv.jved in starting the Women's Forum, a weekly discussion group on women's 
issues, attended by women who work and study at IM.I.T. This group has been 
instrumental in bringing about many improvements in working conditions for 
women staff members and employees We .lave ^rtarted an open-house meeting 
for prospective engineering ^-tudents, mainly addressed to freshmen; this was 
very successful and we hope to continue this program in future years. We -"lave 
also had a Cai-eers Day program for high-Fohool students within 200 miles of 
A!. I.T. , sponsored by the Admissions Office and the Women's Student Associa- 
tion. This program has also been extremely successful and we hope to continue 
reaching high-scliool students and interesting them in science and engineering. 

In closing, I must acknowledge the continued help, support, and encourage- 
ment from a loving husband and four wonderful children. IMy husband has always 
boon interested in furthering my career. With his help and a faithful baby-sitter 
who has worked with us lovingly for 12 years, our household has been managed 
happily. Our children take an interest in both mother's and father's work and 
are quite fascinated by all the interesting house guests and foreign travel that 
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are by-products of our careers. Our children have been given a great deal 
of independence and responsibility at an early age and are the better for it. 
I would assert that it is possible to provide loving care to a family while car- 
rying out an active professional career. 



Mildred S. Dres l haus 
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MY CAREER AS A HEAT TRANSFER ENGINEER 

Nancy D, Fitzroy 

Manager - Heat Transfer Consulting 
Kesearch and Development Center 
General Electric Company, Schenectady, New York 

HOW I STARTKD IN ENGINEERING 

I first stalled thinking about engineering studies when I was a senior in 
high sehooU I deliberately avoid the word "career" when referring to that 
point in time because it never occurred to me that I might start work at the 
finish of school (which at the time of my graduation was the bachelor's level 
for most engineering students) or that I would continue to work until the pres- 
ent time, I won't belabor tliat point, because I believe that the social pres- 
sur(?s that dictated that "ladies do not work" are no longer valid. Anyhow, 
there I was nearing the end of my senior year in high school and I had not yet 
applied to any college for entrance, nor, indeed, was I interested in spending 
four years studying English, as most of the other young ladies in my college- 
preparatory course were planning to do. As you might expect, my father and 
a fr iend of his, who was vice-principal of my high school, had a "talk" with me, 

The discussion went down the usual route of teaching, nursing, mathe- 
inatic\. {c^' \hat 1 could teach, of course), etcetera* Finally Mr, Goodwin 
(my vice-principal) said, "Have you considered engineering?" At first I 
thought he was being facetious; then we realised he was serious and it was 
V. orth furtlier thought, IMy eldest brother was an engineer and my father a 
building contractor, so I had someone to talk to about what engineering was 
all about. I do not remeniber any comments from two elder sisters and an- 
ther elder brother, 1 only have the impression that they were not surprised 
by my choice of engineering. 

The next step was to find a school which had a good engineering curricu- 
lum. Mother wanted me to go to a girls' school. To seek advice, I wrote to 
the two schools which nad reputations as being the best engineering schools 
in the east (M. I, T. , R. P. I. ), albeit they were men's schools (or so wc 
thought! ), Eo and behold, they both sent back applications for enrollment, 
with no mention of any other engineering schools, I filled out the forms and 
returned the applications (a bit tongue-in-cheek). They both accepted me for 
enrollment. 

My choice of a branch of engineering was based on my idea of where ii 
was most likely that girls would be accepted in the work force and on the 
basis of my strengths in high school, viz., mathematics and chemistry, I 
had not had the opportunity to study physics or drafting in high school, I 
wish I had had physics. It wasn't until much later that I found out how much 
fun understanding the physical principles underlying things can be, 
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I think that all branches of engineering offer employment opportunities 
for women today. Where once civil engineering was the last place for a woman 
to look, today I think she -.vould find almost limitless opportunities, with the 
current emphasis on the control of our environment. 

The actual completion of the course work for a bachelor's d(?groe in chem- 
ical engineering poses the fewest difficulties for a girl. The students don't 
seem to mind your being there. For the most part the professors don't mind 
either, except for one or two of the old school who resent their classes being 
disrupted by the presence of a female. The only concrete objection whioh I 
heard was that it cramped their stylo in joke telUng. I hope that wasn't their 
total basis for rapport with their students. The curriculum was carefully 
scheduled, with few elcctives. so there was not much decision- making re- 
quired on the part of the student in that area. Study partners were nonexist- 
ent, because I Uved off campus (in a well-chaperoned private residence). In 
my senior year, we girls were able to convince the president to make a pri- 
vate house available for girl students, although I remained in the same resi- 
dence for all four years. 

GETTING TFIE FIRST JOB 

Ck.>tting the first job is the^ big hurdle. You can prove yourself after you 
are there, but how to get there'' Jobs wrro scarce when I graduated; scarce 
for num. particularly so for girls. I wn; ,ot able to convince anyone that I 
was serious about staying in an engineering job for a least five years. I was 
told that the norm for girls was two years and that in a professional job it 
takes at least three years before anyone is worth his salt. Somehow, those 
two numbers came out negative. I was hired by a large corporation 'as an 
engineering assistant, to perform engineering calculations. Actually I did 
junior-engineer-type work. In two years, when some really exciting work 
un guided missiles came up in anotht r department of our company. I'appUed 
for a job doing thermodynamic anal>-iis of the alcohol and Uqnid-oxygen tanks 
of the missile during flight. Again. I met the saine impasse. If you can do 
engineering work, why aren'T you being treated as an engineer now*^ My pro- 
spective employer gave me a u rjfi en test! I was terrified, and somewhat 
lacking in confidence because of niy previous experience. I must have passed 
the test, because I was offered r nployment in the new location, but still as 
an engineering assistant. I fell was better to be on a job where "the action 
IS. in spite of the same posilici. level, so I took it. In six months' time. I 
received word that since I was doing the same caKber of work as the other 
engineers I would henceforth have the title of development engineer, md 1 
was given a raise in salary, too. 

Since that time, things have gone relatively smoothly. I have continued 
to be employed by the General Electric Company. I have continued to do very- 
specialized technical work, consulting in the field of heat transfer. The fun 
in my job comes from the variety of prospective products which I work on -- 
everything from space satelUtes to new kitchen appUances. 
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Working with all-male engineers seems to pose no more problems than 
it did in school. Engineers in general are some of the most even-tempered, 
steadiest people whom I have met. They treat you according to the caUber 
of engineer you are. But may I add that for a girl it helps to be just a little 
better than average. 

As for discrimination, I was treated fairly vvilliin tb » context of what was 
deemed fair at the time, I didn't make as much as the other (male) engineers, 
but I did make a wtiale of a lot more than any girl I knew (although I admit 
that none of my contemporaries continued to work for long), I do think that 
salaries for women engineers every^vhere will soon be on a par with male 
engineers of the same caliber and productiveness. In fact, starting salaries 
for women engineers, in many cases, now exceed those for males, 

WHAT KNGINEERS IX ) 

The firsl. question I am usually asked is "What do engineers do?" They 
invent, design, and manufacture nearly every article we use in our daily Uves, 
from the clothes we wear to the satellites which permit us to get the news live 
while it's happening throughout the ^vorld, We also build all those things you 
didn't know you couldn't do without the electric toothbrush, self- cleaning 
ovent?, ice makers and automatic defrost for refrigerators, permanent-press 
fabrics. Teflon pots and pans, cordless appliances, electric light dimmers, 
:dr conditioners. 

The example I like best, being a helicopter pilot, is the fact that although 
the initial concept of the helicopter was devised by Leonardo da Vinci, close 
to 400 years elapsed before a practical, flying helicopter was designed by 
Igor Sikorsky, simply because of the lack of design technology and of engi- 
neers to carry out Leonardo's ideas. All disciplines of engineering are rep- 
resented in the helicopter: mechanical drives, electrical control system, en- 
gine design and combustion processes, and in more sophisticated flying ma- 
chines, computers that take primary* navigational information and provide 
flight commands and courses. 

Another example which might interest you is the house of the futui e: a 
sealed house with odor removers, dust removers, electrostatic precipitators, 
and recirculating wastewater systems. In other words, it is a controlled, 
totally self-contained environment. 

WHAT I DO AS A HEAT TRANSFER ENGINEER: 
A REPRESENTATIVE PROBLEM 

A typical problem requires teamw ork among several engineers with spe- 
cialties in different technical areas. For example, I am part of a team work- 
ing on th(? developjnent of a high-temperature mr^tor. 
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Why a high-teniperaturc motor':-' Conventional motoi s fjmiliai- to most 
of us arc designed to run in air at nor mal tempe ratui os; that is. at tempei-- 
atur'es encountered in a house (70'^ F) or those found outdoors /n' Phoenix, Ar- 
izona (llO'F). The air that surrounds the motors is the coolant which keeps 
tin; iiiotof from, "running hot. " Now. suppose a m.otor is needed A-hich will 
operate in an environment uheie the air temperature available for cooling 
is very hot and where the surrounding surfaces arc even hotter; for example, 
in r, steel mill near the furnaces, where the neaiby steel temperatures are 
as high as 1500 F, or in a power generation facility. 

Why does it matter- if the motor temperatures will be significantlv higher 
than in normal operation"' One of the criteria for selection of materials used 
in the electrical insulation used to insulate the coils in motors is the operat- 
ing temperature. Conventional electrical-insulation materials are limited 
to temperatures below 400^ F. .Some especial insulations can be used at tem- 
peratures to 430' F. These materials are limited in Uinperature because 
they are organic materials and they will "burn up" and the motor will short 
out (fail) if the temperature is too high. Therefore, if we need a moto-- which 
will run at higher temperatures, a special morganic rnsuiation will have to 
be developed. This is the job of the cei-amics engineer or ceramist, lie, 
tfx>, will impose temperatur-e limitations on the design because there will' be 
a temperature above which his special insulation will not operate properly 
without deterioration of the electrical characteristics, although it won't actu- 
ally "burn up. " This temperature limitation will be much hi,rh(;r iM-'^ lor 
conventional insula'iuns. 

How do you • .; !v,,-.ior ' The air surrounding the motor is blown over 
it or cii ciiJot.ed inrcng,-, Sometimes the surrounding walls are cooler, and 
the m.otor thermaiiy radiates to the cooler surroundings. The surroundings 
may be holler than the motor, and l.herrnal radiation shielding i-iU be needed 
to minimi'/.e the incoming i adiation. In addition to pr oviding shielding for 
radiation pr-otection fromi sui-fac(,'S at higher temperatures, or providing 
fans to blow air-, ther-mal analyses are mad(! of the interior of the motor, 
namely in the coils, \uih their electrical insulation, and the steel laminations. 

There may be oth(;r matei-ials in the motor which will also have their 
own temper-ature limitations; for example, copper or aluminum wire oxidizes 
or loses strength if it becomes too hot. Heat-ti ansfcr calculations arc made 
with a slide l ule at first to "rough out" the design; when the geometry lavoul 
becomes more near-ly final, a computer- is used to pr-edict the operating "tem- 
peratures throughout the motor and to help to pinpoint ai-eas where design 
changes can be made to give better heat tr ansfer and, hence, lower tem.per- 
atuj-es. This is the job of the thermal (heat-transfer) engineer-. 

The electromagnetics (EM) engineer, also, can help the Iherrml engi- 
neer to reduce temper-atures. It's he who decides on the number of turns of 
wire in the coil and their placement, and the amount or location of the steel 
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in tho laniinalioMS (core). It is these pans v.hich generate the heat and are re- 
sponsible for the need for cooling. By judicious arrangement of coils and 
core, he can help to minimize the gent rated heat which the thermal engineer 
will have to dissipate and can provide low thermal r esistance paths from the 
interior of the motor to the surface so that the heat generated in the interior 
can be rerioved. 

These three engineers are the development part of the engineering team: 
the Ci»r amics engineer, the thermal (mgineer', and the electromagnetics en- 
gineer'. They must wo: k tcjgether to make "trade-offs" which will give the 
best over all oper ation. In tixio ctage of development, the wor k of these en- 
gineei s is entirely analytical; that is, their expertise in their- r elated fields 
is used to perform computer-aided calculations to predict whether such a 
design would oper ate as desired, both electrically and ther mally. 

The next stage is to make tests in the labor^atory to determine whether 
the motor- will perform as predicted in the calculations. A "prototype" motor 
is buiil in the development shop according to special design specifications 
arr'ived at from the analyses mentioned above*, 

A motor is then built and instrumented both electrically and thermally 
to confir m the temperatures shown by the thermal analysis. The instrument 
talion itself may not be simp.e. If the motor- is very compact to keep it small 
enough to fit in a confined space, there may be very little space available to 
insert within the motor the numerous wir'es (thermocouples and magnetom- 
eters) which are ncjcessary to obtain the required readings. Again a trade- 
off must be made between the number of thermocouples and magnetometers 
and the space available in the motor- while still making certain that it is pos- 
sible to take enough readings so that a successful design is assured. 

The challenge comes in using one's ingenuity, combined with that of oth- 
ers on the team, to develop a workable design which will operate at condi- 
tions that are beyond the limitations of current practice in that area of design. 

CO M INNING WORK AND MARRIAGE 

Combining work and marriage, for me, has not been difficult, for tu o 
reasons. One is that we have no children, and two is that I have, since ma:*- 
riage, had outside help uith the housework and laundry and my husband has 
had help with yard and grounds maintenance. U'e have therefore had time to 
devote to tilings we liked to do together, like building our house single (two) 
handed without the help of arch.tects, contractors, carpenters, and masons. 
I have always enjoyed cooking, and my husband is now taking it up. He's the 
fish chef. I encoui age fish seven days a week! I used to make most of my 
clothes, including suits and coats, and have made sails for a snmll sailing 
pram and have kept the sails for our Starboat in shape. W'e still have time 
to do things together. We both like to travel and take occasional trips in our 
twin-engine airplane. I continue to fly helicopters on occasion, too. 

G2 



I feol that a married woman engineer should have hired help v-fr .'io 
household chores. The amount of money it takes from her salary wiii even- 
tually be more than repaid by the promotions which come with being a good , 
competent engineer. In the meantime, the reward is that of personal satis- 
faction that comes with the work. Extra time must be devoted to the job oc- 
casionally (and sometimes frequently), as is required of all professionals. 

ON'i: FINAL PJT OF ADVICE 

A young woman should not expect lots of glamour and boys, because 
that is not the way it is. I'm a hard-working engineer, but it took something 
silly like flying the helicopter to get invited lo the White House for tea. 
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.'^'P o and Missilr SysU»rns Organization 
1\S. Air f-'orcc Sxstcrro Command, Los An^fclr s AirForco Station, California 

Good Morning. 1 ani delighted to have b(»<n ask(»d to participate in this 
conference and high!' flptt(»red to hav(» been ask(»d to give a role-model pre- 
sentation. Particula mv *vhen I consid(»r the caliber of engint^ering talent 
represented on the stage tins morning and that in the audience, /\s a ).rat- 
ter of fa<:t, after the ^:>rescntations W(»*ve lu»ard so far, I f':^el like Tommy Man- 
ville's tenth vvif^ must hav(»: I know what Vm <^xp(M'ted to do I just don't 
know how to n ike it Miterestiag anu different. 

It is best to start, I ttiink, witli ttie most imp^ortant factors which have 
shaped my I Tr and career and them briefly review some of the highlights of 
lhat c are?! . 

Firs^ and ( ertainly the most important, of tlK^ three influencing factors 
:>f niv life is the fact that I am an only child and that I liave prc^tty special 
parents 

As I grew up, I was nev(»r assign(^d a r(^stri( tive sex role, never told 
you can't do tliat because you're a little girl." E;xc(»pt, perhaps, the time 
I blacked a little boy's vyo on the football field and my mother explained that 
that n^ally wasn't very ladylike*. I had both dolls and guns, (^rector sets along 
vvitli cooking sets, doll houses and toy microscopes. In other words, I was 
not condition(^d to accept limitations in my career choices sim])ly be^-ause 1 
am a wonjan. 

Additionally, it was taken for granted as I grew up that I would go to col- 
lege ind have some sort of career objective, in addition to a probable role as 
wifv.' aad mother, Wlien I did make my career choices, first in engineering 
and latf r in the military, I receiv(»d full support from my parents. I have 
to admit, however, that my mother wasn't overjoyed about my joining the Air 
I'orc e. Fortunat(»ly , she later became one* of our most enthusiastic recruiters 

The second most important element that influenced my career decisions 
was the fact that pc»er approval or disapproval was not as important to me as 
it appears to be for most young people. And I'm not sure I know why that 
sViould hr?.ve been; perhaps becausr' we moved so much as I was growing u]j 
My father's oil-business career took us from Oklahoma to Texas, Kansas, 
Illinois, and Kentucky. All in all, I attended 19 schools and liv^ed in some 
f)0 houses before I went to colU^^e. Of necessity, I became pretty independent 
and self-assured. But whatever the rc^ason, I rather liked V)eing a "maverick,' 
and my decision to become an aeronautical engineer in my sophomore year of 
high S(hool fitted that pattern. 



The decision to join the Air Force was another matter entirely. It was 
simply u matter of point in time, as I shall explain later. I have to list then, 
as the third influencing factor in my life, that particular part, of the 20th 
Cen'ury in whit t I have lived. Pearl Harbor occurred my freshman year in 
high school and World War II was over immediately following my graduation 
from high .school. 

I'm sure that all of you who are old enough to remember World War II are 
a'Aare. but I doubt that our younger- friends are. of the dynamic changes in at- 
titudes toward the employment of women that came about as a result of that 
war. During our 1971 conference hei-e, John Par: ish told us, "Changes in 
the status of women and in the relations between the sexes tend to occur when 
they suit the needs of the society, which often means when they suit the needs 
of men. The ti aditional view of women's role ir always shelved for the dura- 
tion of a war. during which women are praised for leaving their homes and 
holding down a 'man's job' while men are in the military services. At the 
end of both world wars, fewer women returned home totraditional lives than 
had U ft thei homes at the beginning of hostilities. A taste of independence 
and active engagement in the work of the world can have a heady quality to it. 

"Overwhelming manpower requirements during the 1940 to 1945 time peri- 
od coupled with extraordinary technological advaiu/cments produced a demand 
for engineers that could not be m(>t by men alone. Women math and science 
riiajors found themselves courted by both industry and government. Many 
found themselves engineers - in - training , while others were enrolled in com- 
prehensive, actelerated courses in almost every engineering discipline." 

Alter *he war. hundreds of younq women -- and I wai, one of th(>m -- 
iein<-<i the returnir;^ G , I and quite literallv 1-looded the nation'?; engineering 
.-elu.ols. Hv inr,n, th<>re were 03 14 women engineers in the Unit- V States 
as oppose d to 991 m 1940. I'm sun. that the influence of that period on my 
life iiiu.^t be apparent. 

A.< I f lid, my d(M isinn to become an aeronautical engin(>er was made my 
soph. inor.> y(-ar in high school. I owe a great deal to a very wonderful woman - 
n.y freshman alg.-bra teacher -- for her guidance and help in arriving at that 
derision. It was through her wisdom that I inv(>stigated several careers that 
would rombine my love of mathematics, aptitude for art and mechanics, and 
ivv-<'rwliel min;^ interest in aviation. 

It was at this same time that I received some small inkling of what it 
meant to be a woman in a man's career field. Because Iwas a girl, I was 
not allowed to take high- school rours'>s in drafting or aeronautics. ' My choice 
of , oll.-ges was dirtated to some degree bv this same type of prejudiced think- 
inL^. I found that n-ost schools offering a £ood curriculum in aeronautical 
engine-ring were not open to women in 1945. A notable exception, ind one 
that prompted me eventually 1o travel from Owensboro, Kentuckv, to Los 
Angeles, was the University of Southern California. 



T\o trip was not direct. Although they supported my career choice iny 
{parents decided that, as a woman, I would need some balance that would not 
be provided in a Colle^je of Enginc^ering . I therefore spent my first two years 
at a select girls' school in Missouri, where, incidentally. I had a ball! 

From one extreme to another, I left r^lissouri to enter SC at the height 
of (he post -World War II GI influx. The }947 enrollment of the School of 
EngiiKM^ring was 3000 students, eight of whom were rumored to be women! 
I say rumorc^d because in my three years at SC I never had another woman in 
any of my engineering classes and, as a matter of fact, I only met one 
other girl foolhearted enough to brave the engineering campus! She, by the 
way, \v(»nt on to become the first woman to earn her Master's in aeronautical 
t*n£Tin(M'n ng at SC. 

I was privileg(>d in 19(i3 to attend the National Conference on Women in 
Knirineei in^ sponsored by SC's School of Engineering. It was gratifying to 
see that in 13 years progress had ind(>ed hcvn made in tearing down the bar- 
riers to women in this field. For I discovered, in 1947, that although the 
I'r.iversity of Southern California alknved women to register in engineering, 
tho D(»an of Engineering and most of the professors didn't go along with the 
idra. Quite a few of them, and some of my fellow students, let .7ie know 
quite emphatically that they felt that a.woman's place was in the home. It 
was at this point I appreciated my past two years of girls'- school social life, 
for the next ihrcv years were just'plain hard work. 

Mv dettision to join the Air Force when I graduated was a purely economic 
one and hadn't been a part of mv original plans at all. This was just prior to 
tlio Korean War and at^ronautical engincn^rs were a dime a dozen. Many of 
The men who graduated a year ahead of me were still looking for jobs. In- 
dustry v/asn't about to hire a woman! T thought that I would join the Air Foroe 
for a few years, get some experience under my belt, and thus be in a better 
position for a job in T--^ustry. I never dreamed that such a practical decision 
would l(^ad me to a (i .i ated military career. 

Inrid(»ntally. my on.' and only taste of industry employm.ent didn't le-iV(^ 
me with a very good impression. I had already been accepted by the Air 
Force but had a six-month delay before reporting to Officer Candidate School. 
I then^fore took a job as a junior draftsman with a civilian firm who shall go 
unnamed. I replac(»d a man who had been drafted, and immediately took a 
SlOOa-month cut in salary because I was a woman. I'm hai)py to hear that 
this isn^t luippening ver>- much any more. 

Looking back at my early dir.y.s in the Air Force, I wonder wliy I thought 
It was any difA^rent. My first assignment a? an officer was not as an engi- 
neer but, of all things, as a recruiting officer. W(MV(»re, ofc^^Lirse. in the 
midst of the Korean War and recnnting was an important job, but why an 
enginec-r'^^ I still don't know the answer, but I must admit that I don't hav(» 
anv regrets (oth(^r than that I froze to death in Minnesota) f(.r that assignnu-nt. 
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As I have since dinciovered. the best technical idea in this world is onl- a.s good 
as you can sell to the boss. And this can really become important if the "boss" 
IS the Congress of the United States. SC didn't teach selling in engineering 
school, but It was an important part of recruiting. Furthermore, where.in an 
engineering job, could I have had the experience of having my own radio and 
television programs, of making dozens of speeches, and of nieeting some won- 
derful and important people in show business, politics, and community affairs'' 

Alter 2() months of recruiting duty, the Air Force assig ed me to one of 
our main research and development centers -- Wright- Patter- - Air Force 
Base, in Dayton, Oliio. Although my orders said I was to be assigned as an 
aeronautical engineer, neither the Air Force nor myself reckoned with the 
human element! The officer in charge of making specific assignments was 
a very well -meaning if misguided mari He firmly believed that all women ex- 
. eiled in adnunlst rative work and so assigned me a- a personnel officer in 
one of the R&D labs. But obviously the good Colonel had never read LADIES' 
tlUME JOURNAL. He had not learned to "never underestimate the power of 
a woman! He soon assigned to our lab a young male second lieutenant -- a 
l-ish and Wildlife forestry major from the University of Oregon Not find- 
ing any belter way to u.'.e his talents, 1 trained the lieutenant as a personnal 
offu er and my replaccmont, and assi-ncd myself as an engineer. I've been 
one ev<-r sin( i-. 

Mv tour in the He. onnai.s.sanee I..aboratory at Wright- Pat was the dream 
(.f every young Air Force engineer. Wo do not do much pure researcli or de- 
velopmcr.t m the niililarv. Most of our work involves managing and monitor- 
ing the work of industry. .My first engineering job -- to which I assigned my- 
.-.^11 was on.^ of our fe-.v exceptions. My work involved the design and de- 
vclopn.ent of various atmospheri<: sampling devices, some mounted on high- 
speed aircraft and soiiie ejc. ted while in flight, with data being telemetered 
.ja. k to the aircraft. Each probe, instrument, or S'„iinding device had a dif- 
ferent purpose, but basically the information gathered by them was used to 
predic; weather conditions or to measure nuclear or radiological particles 
m the atmosphere. .As a part of the design effort required, I set up and ran 
n.v own wind-tunnel tests and correlated results by running my own Hight tests. 

pM-ing on non-crev/ Hight status for the purpose of testing n,v e(,uipinent 
introduced some interesting pmjleins direcav attributable to niv being a 
womar.1. None of tlie standard Air Forcv oxygen m.asks fit me Tb-v are i" 
too wide at the bridge of the nose, causing a small stream of oxygen t<. be 
dircc'ed at each e%e. The boys in the Aero m.edical lab linallv solved tli 
one i,v n.aking me a new mask. It fitted like a glove. But. then, it should 
hav.'; I spent six hours in a plaster fa( iiil to jet i* . 

There was also a small problem of a parar hu e. Generally para< l.i-les 
arc krpt at a central supply station, where 1h(>:. .ire cheeked in'and out before 
and after mi.<sions. After my first f.>w Hights, 1 was assign.^d mv own para- 
•:hute. .'Several six-foot. 200-pound pilots hid expressed in colorful language 



Pm sun\ their irate displeasure at havin^^ to let cut all of the eight straps, 
whirli I had rarc^fully pulled in so that the {-Ivjle wjuld ill me. And I mi^^ht 
add that I v/as about 50 po\jnds lighter *hen 1 

It was at W"^i>.iht- Patt(»rson that I made niy decision to make my care(»r 
in the Air I'oreo, >>v(^ral things influenced that decrision. First of all, I 
found I liked b(^ing in the military thc^ prople, the feeling of one l)ig happv 
family, the travel (I was n^aking an average of one or two trips a month to 
Washington, to California, Texa^;, (»te.). But most of all I lik(Ki the work I 
was doing and the responsibility I was given. And at none of the contraetc^rs 
with whom 1 was working did I find women in positions comparable with mine, 
Pmally, although it sounds a little corny to say so, I must admU that T en- 
joy knowing I am doing something for my country, wen if I don't get paid as 
mucli as I would in ind\istrv to do it, 

1 could spend hours tc^lling you of xny five and a half years at Wriglit-l^at , 
but IMl siinnnarize by saying that two of my most int(^resting projc^^ ts involved 
the dr- velopm (^nt of a high altitude^ aircraft laum ned, rocket- sounding device; 
and th(- design and installation of wcsather r(^^-onnai ssance equipn;-'nt on the l)-'2 
before^ Gary Powers made the world aware that we had such an aircraft. 

I'rom Wright- Patters(^n I went to Andrews Air Force Base in Washington, 
D.C. , where I serv("d on th(^ staff of General Bernard Sehriever, Commander 
of tlu* Air Force Systems Command. My main task there was to help in the 
design and establishment of a real-time technical and managenient information 
system that would enable General Sehriever to be immediately aware of the 
progress and problems of the key ae»"onautical, spac(\ missil(\ arid elrM:tronie 
systems undt^r d(?v(^lof)m(^nt for the Air Forc:e, 

The task was a r(^al challenge, for the problems of how to best manage 
40 percent of thc^ Air Force budge^t are not easy ones. For one man to 
aware of all problems and to be in a position to make final decisions concern- 
ing hundreds of systems and technical programs requires the application of 
the best technical management teehniq\ies. Ti.ning for such information is 
particularly cricicaF I think that those who are in indus:try can especially 
appreciate the problem. When the presidc^nt of W'iggct Company, who is a 
contractor to the* Aeronautical Systems Division in Ohio, calls his Congress- 
n^an abon: some problem in his dealings with the Air For(*e, it is vital that 
the Air Force Systems Commarid in Washington also b(^ aware of the problem, 
because all th*^ Congressman will do is turn right around and call the Air 
Forre. It was u\y job to be sure w*"^ knew all the facts before we reetdved 
tliat call. 

.A" ^r four vears in Washington, 1 was finally at^lc to gcH back to California. 
An/' otc^ n;ore I iiad a <-hallenging and exciting Job. I was a captain when I 
arrived at Space Systems Division in Fos Angeles and a lieutenant colonel 
wh(Mi I returned to Washington five and a half years later. During that tinie, 
I :'-erved first a.'^ a projec^t offi( er, latter as deputy chief of engineering, and 
finally as ciiief of program control i'cr the Gemini Target V(Miicle System. 
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If you are at all familiar with the space program, you know that the Gemini 
manned space program belonged to the National Aeronautics and Space Admini- 
stration. What most people do not realize is that the Air Force -- specifically 
the Space Systems Division -- launched over three-quarters of the nation's 
civilian spacecraft and scientific satellites and actually developed many of 
thorn for NASA . 

My office was responsible for the design, development, test, and launch 
of the unmanned spacecraft which was used in space by the astronauts to de- 
velop the rendezvous and docking techniques which have been vital to the Apollo 
program. The Gemini Target was a modification of the Air Force Agena D 
standard space vehicle and was boosted into space bv the Air Force Atlas 
standard Uunch vehicle. It was a fascinating program to work on. from writ- 
ing the request for proposal through launching six vehicles into 16 1-nautical- 
mile circular earth orbits and the world's first successful docking of two ve- 
hicles in space. Not the least of its fascination was working with the astro- 
nauts themselves. I was particularly interested in our first moon landing be- 
cause Buzz Aldrin, the second man to walk on the surface of the moon, was 
a fellow proiect officer in the early days of the Gemini program and had the 
desk next to mine. 

I vrould like to emphasize, particularly for our students, thut the day- to- 
day work on a program even as significant as Gemini is not glamorous or ex- 
citing, rach day is filled with dozens of small problems to iolve. letters and 
reports to be vrritten , m.essages to be coordinated, and meetings to be -ttended. 

seems: at time- that the telephone is permanently attached to vour car and 
that everv paper in vour IX basket reproduces itself when vou're not lookin-^ 
The onlv^real rr.oments of excitement come when ycu sweat out the success'^or 
railure of each launch. It is only when you can look back on a program that 
:.ou'vo had £ small part in that the total picture becomes apparert. 

There was another significant facet of my tour at Space Svstems Divic^on 
-hat I ^vDuld like to discuss for a moment. As I stated earlier. I xvas promoted 
from captain to m.aior to lieutenant colonel during this time period; all on ore 
program. It was not until the program was completed and there was a need 
to reassign me to another job that I discovered that mv wonderful Air Force 
where I had er.cotzntered no discrimination since that first asslgrxment at Wriiht- 
Patterson. was suddenly doing ever%-thing possible to keeo from ri^-ing me a ' 
position of command. I must admit that encountering "hai m.anagem.ent barrle- 
was quit- a shock. Perhaps it should not have been.^t)erhaDs I should have ex- 
pected it. but I had really received no warning. I knew that wmen in o^he- 
career fields in the Air Force were having some rroblems. but their cirou--- 
stances were entirely different from m.ine. I was the onlv ^roman in the Air 
Force in m.y position and I really thought I had it m.ade. 

And T still thought so, although my confidence was shaken som.ewhat w'-en 
I was finally assigned as Chief of Program. Control for the A^ena Dro^r-a^ ' 'a " 
reorgam.'.aticn a short tim.e later shewed m.e the -attern of the future^ I wa^ 
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(Army, I\avy, Air Force) agenoy ol ti.e U.?partmerjt of Defense, T carried a 
duty-title of Research and Development Director. It was misleading title, 
however, for in fact I directed very li ^.le. Because it was concerned with our 
national i.meiligence program, I can say )ittle more than that. 

Without a doubt, I virtually assured that ! -vould not be promoted when I 
pulled strings to be returned to Los Angeles. However, I was not aware of it 
at the time, or at least not aware that it was moT-e than a calculated risk. I 
should have been. 1 should not have allowed the fact that I was aw^ay from the 
mainstream of the Air Force for two years to keep me from following the 
changes that were taking place. rrio: iut*s were ohs.nging within the Air Force, 
primarily because of the war. Even women were now pulling repeated tours 
in Viet Nam, and a Southeast Asia tour became almost a required ticket for 
promotion. The other magic ticket was command and I couldn't get one. 

Hlien I returned to Los Angeles to the renomed Space and Missile Systems 
Organization, I was first asf ned as a Deputy Chief of Programs, Budget Divi- 
sion, and have very recently ^»en reassigned as the Executive Officer for the 
organization responsible for all Department of Defense, and some international, 
space communication satellites. Both are important and interesting jobs, but 
they are not stepping stones for promotion. And I must adiiniit that I am still 
finding that pill a little hard to swallow. For that reason I shall probably be 
leaving the Air Force v/Iihin a year or two to explore the great civilian world 
cut s idc - 

To borroTvV a quote, ''le' : o make it perfectlv clear' that I am not feeling 
scrr\- for myself or invokiiur :^ympathy. I have deliberately told you of the dis- 
appointments of n;y career as well as the successes because I think they are 
important in career guidance discussions. Long ago one of my -uncles told me 
to set m.y sights on the most distant star I could find. He told me that I might 
not reach it but I would certainly pass many bright and interesting stars along 
the way. And I have, and 1 expect to pass man\ more, but not on the original 
path I established. I fully expect that others will, however, for I am passing 
alorxg my lessons learned to the women engineers who are following my foot- 
steps in the I'nited States Air Force. 

In conclusion, then, I wculd just like to point out that success is a rela- 
tive thing that can be measured In many ways. Tliat is best illustrated, I 
think, by the story of a charwoman in a Xew York bank who was telling of 
her Drowess in oolishin:? floors. 
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Lieutenant Colonel Aririnta ,h Harness, as the first woman engineer to 
loin the I nited States Air Force, has been in the unique position of trail blazer 
ior the 21 years of her military career. After two years at Lindenwood Col- 
lege for Women. St. Charles, Missouri, she became the second woman aero- 
nautical engineermg student enrolled at the University of Southern California, 
where she received her Bachelor of Engineering degree. 

She entered the Air Force in HjSO, serving as WAC WAF recruiting of- 
ficer in .Minnesota. Kansas, and AUssouri during the Korean conflict. In 1953, 
she was assigned to Wright- Patterson Air Force Base, Ohio, first as chief of 
trie pex-sonnel section of the Reconnaissance Laboratory, then as a photographic 
and weather reconnaissance project engineer, and finally as technical execu- 
tive officer to the laboratory chief. 

Colonel Harness entered the field of research and development manage- 
:r.ent m 1-5^'. when sne was transferred to Headquarters, Air Force Systems 
Command. Andrews Air Force Base, Washington, D. C. In 1963 she was 
assigned to the Space System.s Division, Los Angeles Air ^orce Station, 
vorking as deputy chief of engineering and later as chief of program, control 
for the Cemmi target vehicle program.; in 1967. she received the Air Force 
Comm.endation .Medal for outstanding work on the Gemini manned space pro- 
gram. She then v.-as named chief o: program control and later technical 
assistant to the deputy director for the Agena space vehicle pr'^gram. 



During a two-year assignment to the Defense Lntelligence Agency (Special 
Activities Office i in Washmgton. as a research and developm.ent director, she 
was awarded the ,Toirt Service Com.m.-ndatlon .Medal for her contribution to the 
national intelligence effort, ReturnLng to Los Angeles Air Force Station in 
1^0 as deputy chief o" the Program.s Budget Division, she provided m.anase- 
■-::ent nii^ection for the S2 billion SAMSv,:i budget. She vras reassigned to her 
present postion m A!ay lOTS. 

Colonel Harness is currently serving as president of the Los Angeles 
Club o: Zonta uiternational. is a senior life member o: the Society of Women 
Enruieers, a m.em.ber of the Armed Forces Managem.ent Association and of 
'^V^^ ^^^^"^ Association- and a Fellow of the mstitute for the Advancement 
c: t^ng sneering. 

In adrLtion to her pioneering assignments m engineering and Ri-B m.ana^e- 
m.ont- Colonel Harnes:^ has established a num.ber of otiier "firsts** in the Air 
Force: ::rs: won^an on orders as a test engineer during flirht testing: of ex- 
perimental equipment, first woma- to receive the s pe- lalty rating of Stan De- 
-•elormen: Fngmeer, an5 first wom^n to oe awar:ied both the Senior and Ivlasier 
Missileman badges. She remains the only woman holding the Master alissile- 
iian badge^^ In ir-T2, she bocam^ :iae first i.oma- to s^ rvo as chairman for all 
i^r.gir.-: vos V;'oek activiilvs in I.os Angeles. 



ENGINEERING AS AN IDEAL WOMAN'S CAREER 

Alva T. Matthews 

Consultant in Engineering Mechanics 
Weialinger Associates, New York, New York 

My personal decision to study engineering came relatively early, at 
about agr 15. It resulted from a liking for math and science, and partly 
from admiration for my father, who founded the industrial construction firm 
of Brown and Matthews. It never occurred to me at that time that a female 
could not be an engineer. My parents, bless them, brought me up to be a 
girl, but never indicated that there were any liiiiitations implied by that role. 
I tramped over construction sites with my father, but spent most of the time 
with my mother, learning very domestic things. 

In the early 50's a ave-year "combined plan" of study was being encoirr- 
aged for engineers. Three years of liberal arts, two of engineering were to 
lead to tvvo degrees: a BS and a BA. I started out at Middlebur>' College, in 
Verm.ont, with expectation of spending three years there and two at M.I.T, 
The first week of school my physics teacher and advisor told me not to study 
engineering too difficult for a girl, and nobody would ever hire me. I was 
hurt and surprised. After the hurt wore off I decided to ignore him. 

With the death of my father I gave up the five-year plan and transferred 
to Barnard College. I intended to enter the Columbia Engineering School in 
my junior year. I lacked one course that was a\^ilable at the all-male Co- 
lumbia College, but women were not permitted even to sit in their classes. 
I took the course during the summer, at m^y own extra expense. Neither 
Columbia nor Barnard thought this unusual or even worthy of comment. This 
time I was not hurt, I was m.ad. 

By the time I entered engineering school as the only woman in oight (one 
other existed in another department) it was apparent what I had gotten myself 
into. Luckily, someone like Dean Wes Hennessey was there, who had started 
to encourage wom^en to enter engineering, so I had no problems with entrance 
or with on- campus courses. Surveying Camp, however, was a requirement, 
and a special situation. Columbia had a summer camp in the hills of Connec- 
ticut, but the boys stayed in dorms, and no girl had attended. They said it 
was impossible; then had «:.econd thoughts, sol went a year later than norm.al. 
I stayed off- campus at a gutrSt house. 

The setting was country-, and we lugged our transits over the hills and 
through the fields. One assigr^^ent included the sighting of the n'^rth star, 
Polaris, at a precise time near two o'clock in the morning. My . quad p^.rt- 
ners were considerate enough to call for m^e amd walk m.e the ruile distance in 
the dark to the sighting area. It wasn't so bad tor one night, but clouds 
covered that star fcr four niehts running -- and for four ni£*hts runriins: I dis- 



appeared into the dark with two young men. The lady who owned the guest 
house registered her disapproval. I am quite sure she never believed a word 
of the ston,' about Polaris. 

For summer jobs I did secretarial work, assisted in the Graphics De- 
partment, and one summer worked in the field office of the contractor who 
was digging the Delaware Water Gap tunnels to increase the water supply to 
New York City. I gathered information from the field on quantities of con- 
struction materials used each day. I yearned to but was prohibited from 
going down into the tunnels. Superstition about women causing collapse of 
tunnels was very strong, and still is today. It was. however, a rare oppor- 
tunity to se€^ how heavj- construction on a remote job site operates. 

In retrospect my years at school were lonely. I was ver>' tense about the 
uniqueness of my situation, afraid of upsetting the balance of what I thought 
were privileges' being extended to me. As a result. I even avoided dating 
the male engineering students - which surely must have been a mistake 
..lost of all I missed the give and take of information that students use as part 
o. their learning process. All the attention, of course, was flattering but I 
was scared silly of making mistakes and looking idiotic in the spotlight. 

After graduation I joined the Civil Engineering Denartment as an instruc- 
tor m tne strength of Materials Laboratory and assisted the head of the De- 
partment. Professor Garrelts. in his structures courses. This extended mv 
-Master s work to tvro years, but it was well worth it for the teaching experi- 
ence. Then, through Professor Salvador!. I joined a small group o- e'-ineers 
organized by Paul Weidlinger to design unusual struc--ar-e = 



_ At first I worked on thin shell concrete design, but I later oecame in- 
vo.ved m the research that Mel Baron was directing within the -roup in =hock 
an^ vipration studies of haige gas storage tan.ks. That re search^ involved a 
grea. deal o. applied math and knowledge of elasticitv and vibration'= of -t-jc- 
tures Those were -he days before wide use of computers, and I remember' 
spenuing three months just expanding five-by-five determinants on a Friden 
ca-cma:or. At the same time I continved taking courses at Columbia becau-e 
I needed more thecretical background, and much more math. 

^ At the doctoral level the pres,sures m being an "'onlv woman" were l-'-ed 
^..mploymen: had prcven to be no problem. In fact, in mv workLng e:.perie-ce 
i have nad n^ problems which can be related to beinff a fem,al-- B.-ca-c- i" 
needed the kncr.-ledge in m.y -.vork, taking cca.rses in enslne-—!:.? mechanics 
-t n:gn: was a bit easier. S ji- o: v^ithcr.-t -y -ea:i:ln? it the courcc c-e-'i-^ 
.or the Doctor's degree were accumulated. I was then able to write a dis=.~-a- 
.ton .irect.y trom work done at the office. It vou can swm^ it thi= i= ■= ~-c=- 
ccnver.ient way of completing degree requirements. The whol^ proce^-c. tov^ 
seven years rrom the time I got my Master's. Tlvere were manv times whVn 
contrtui: g 3eem-d too m.uch. But I did finish, and I must sav that ■n£--:r,cT th~-- 
degree opens many doors and opportunities. " 
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During the tin:ie I was fioing to school at night I married an incff istrial 
engineer with an MS, who quit work to go back to school for a second Master's 
in Business, so we studied together. Incidentally, I had first seen my hus- 
band-to-be at that surveying camp. When he had finished his degree, but I 
still had more to do on mine, lie was offered a job with the Xerox Corpora- 
tion in Rochester, New York. That brought up a problem that faces many 
professional women who are married. He of course should take the job. 
But where was Rochester? What about my degree that had taken so long 
was about to be finished? For one year my husband lived in Rochester, and 
commuted to New York on week ends. Then we moved there, and I started 
commuting to New York during: the week, staying at my mother's home. The 
solution seem.ed to work. We felt unusual among corporation people at that 
time, but since then I have learned of more and more comn\uting solutions 
to maintaining a home and a marriage. We started before jets. Now, with 
lets, people even commute weekly between coasts. 

.After the doctorate was finished I worked for ^ w'hile in Rochester, again 
with a small consulting firm. Tiiere I worked cn dynamic analysis of heli- 
cropter blades. By this time big computers were part of every engineering 
research problem, and those of us with small firms had all become self- 
taught computer programmers. Tlie helicopter blade study was a large com- 
pv.ter problem, and I was ver\* conscious of how the character of such re- 
search had changed. I was also part of a team investigating causes of auto- 
mobile accidents. Together with another engineer and two doctors, we ana- 
lyzed patient injuries and car wrecks to try to reconstruct what had happened. 
At the same time I taught elasticity and engineering mathematic5- at the Uni- 
versity of Rochester, Department of Mechanical and Aerospace Sciences. 
This was great fun, and I hope always to be able to go back ':o teaching once in 
a while for the rejuvenation it brings to your thinking. 

But I missed the work and the sroup at Weidlinger's, so I rerjmed to the 
ccnimuting route. Now, as a consultant, I work two and one-half driys a week 
in New York. 1 do some work at home and, when necessar>\ can usualh re- 
arrange my -»^orking hours. With the mobility that modern corporations C: 
m^and from, their m.anagr-ment personnel, "transfer^' lay husband has Icomei 
m.ore than once. There is no qucf^iion in my mind Lhat .re move if he has to. 
My job is more flexible, and as i consultant I could conceivably set up a t^rac- 
tical commuting schedule fro:, any city in :he coijntr%\ This working schedule 
gives me :ime also to teach, wcrk on a bo^-k, and dip into some other areas 
Tve longed to explore. I enjoy wci kin^ around the ■::iouse, -n "ne garden, and 
riding Arai-ian horses 

l^*.:.' work as a ror.sultar.: now 1? in ^ne nr-^-a cf shrrk or-.uairaticn zn soils 
and rocks. tr^- to model mihematicall-^ v^-hat happens to soil or rockwH^n 

hi^h pressures {s^uch as from r. nr clear I'^la^r'i trav\:: th: cuch the grc^^nd over 
ion^ distar.Les. The work in^^olvcs nicni^rulation o: rome of Ihe basic e-.^uations 
cr t.-asti<"ity anc inelastiriTy inal "in^lvsis of ^roiirid shock resnonse is nrc~ 
rrammed for large sri^r.tific i^ompuiors. Tlte rr -. Its ar-^- u=^ed for ^Ci^iC-' of 
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underground defense structures, and for gauge placement in h:gh explosive 
and underground nuclear testing. 

W'riting this paper has been a good exercise in looking back and sorting 
out I find the only real difficulties I had were of my own making -- mostlv 
overconcern about being "different. " My generation of women engineers ' 
and those preceding, now tend to romanticize the difficulties thev had Be- 
mg told you cannot be an engineer, or not being able to enter a tunnel because 
you are a wor^.an make good story telling. On the other hand, where there 
are injustices it was. and is. proper to speak up against them. You are en- 
titled to some of these experiences yourselves. You are still pioneers because" 
o. your small numbers, and pioneers should have some problems to overcome.. 

,u J \ childr-n are a valid option for women today. I think a lot about 

the fact that I do not have any. I enjoy other people's enormously \W life 
.las been made infinitely easier by not havir-g them, but I know v hr^^ lost 
something too. If you plan to marry, please marrv- a man secure enough to 
be sympathetic to you- goals. I .sometimes wonder at mv good fortune in 
finding Hap. He i5 ur-d erst and ir^ and encouraginf: and expects me to do more 
sometimes thar evv-^ I j.-yself e.vpc-^t. 

Thus, frori my own experience 1 feel the ad^..ntages of engineering spe- 
cificailv lor ^^cme^. are ure.xolored. Aside from the obvious job satisfact^V^^. 
and salaries which are oonsiderably better for a woman in engineering the.- 
in mar.y ofthe ir.ore usual "fer.-.ale" occupations, there is the^maiter of ile :^ ■ 
oAiU. L a Homan is to incorporate a husband, home, -nd familv c^he nee- - 
V^""!^ '"'"'P'^"'^ .-.-^^-^.ct or bend to the hours she wishes to devote to 
3. m duierent poricds o: ' ?ife. One way to achieve this is through spec^'al- 
izztion:^ deve-.>ping a parti, .lar talent or expertise tha. will er:.ble an e-.nlover 
.o .1. iiy njrxng pari- or with Hexibie hours. Engineering i= a ----- 

n-cia :or the developr^ . . of sprc-.^lties . Th.is mi^sculine field has been i-rect 
:or my mc- as a wor.^ ' ' " 



Alv-a X. ?watthev,-s 

_ .slatthe-.vs has m?de siirnifican: coniribirtions in manv area= cf 

er^.r.ce:ir.g -echarics and structures. Formerly senior .c-search e-ginee- 
Tio-;v cc-nsultani :o vieiclinger Asso-iites. her f-ndan:entai research on Uie 
n:erJianical behavicr cf -ate rial- -.vrich have been subiected to d^-ra-Iic 
irr.pact loads r.as irJluenccd the deveiopn:enx c: mcdels for ^^-ave nronaffation 
m SOI. anc rocK arc e>-e-de-c nuclear .= ear>o:is effects on s-ruciure=^ Oth— 
areas c-i enort wore tf.e devclopr.neni an;. adar-:aticn of lar^e co~r)uier codesV 
^..rucvara. Ges>.gr^c.t thin sheU concrete, application of Potential Theci-v- to 

'il^l". 'l.'j'^T ^'l'^'-^^^^^-- ^^'^ computer pr.'-,.r;.-ammir.g in :-he developn:en: of the 
ica-^ar :racrCing antenna and cf helicopter blade design. 



55 



Dr. Matthews earned her BS aiid L^S (with honors) in Scienco and a Doc- 
torate in Engineering Mechanics from Columbia University h'l^ ' ii: z .nember 
of Tau Beta Pi and Sigma Xi honor aries, 

llor publications in conjunction with co-workers have won recognition as 
pioneering efforts in the area of pressure wave propagation and vibrations in 
elastic media. Dr. Matthews also serves as a consultant to the Rochester 
Applied Science Associates and lectures at the University of Rochester. 

She has held office in the Society of Women Engineers, served on the 
Board of Directors of the Engineers Joint Council, and participated in the 
Americaji Society of Mechanical Engineers and the New York State Profes- 
sional Engineers* She received the 1971 Achievement Award of the Society 
of Women r:ngineers. 



MY CAREER AS A REUABIUTY-QUAUTY ENQNEER 

Naomi J. McAfee 

Engineering Manager- Quality Reliability Assurance 
Defense and Electronic Systems Center 
VVestinghouse Electric Corporation, Baltimore, Maryland 

Looking back, it is difficult to understand how I have arrived where I 
am. The or^<?inal plans were completely different. Engineering wasn't the 
goal at all. fact, it was one of my last considerations for a career How 
did it happo; . then? 

HOW IT BEG : 

During my freshman year in high school I drew an assignment to write 
a term paper on the development of the atomic bomb. I became so intrigued 
with all cf the physical and chemical reactions that took place that a conscious 
decision to st^jdy chemistr>^ was made. I dreamed of oeiiig a great chemi<.t 
and of makmg -iiscoveries that would equal those iMarie Curie made in phvsics 
i>o the dream began. " 

The choice of school ivas no problem. It was going to be Western Kentuck- 
^tate College, because both o: my brothers had gone there. It was a sm.aH " 
inexpensive college, whf.ch had a repi:tation for providing a good education ' 
an.l It also had one of the best basketball teams in the cour.tr:v-. 

My family agreed tha- it was a good school, that I should s.o, but that mv 
ueid of study shoiild be either home economics or education, because the-^p " 
were fields where a woman corld always get a iob. Thev didn't waver and 
neither did I. and as a res-alt m.y father withdraw all financial support Thi« 
turned out to be a blessing in disguise and only served to strengthen mv re-^ 
soive tu complete the degree in the field of mv choice. 



I er.tere- college ir. the fall of 1952 and began to studv toward a BS deg -ee 
:hemistr:v-. AH went well m.y freshm^an year, but during the first seme-^ter 
ny sopK-5m.cre year, because of ar. altercation with a professor, I chajiged 
my major to physics. It was one of the best m..oves that I ever mad- ^malH- 
:n 1956, I graduated with a BS degree in ohvsics. 



in cher 
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THE FIRST JOB 



it was a great tim.e to graduate because ihe iob m.arket was wide ooen 

i- e space a^e was or. the verge of begirni-g and evervone ind-astrv ' c^overn- 
ment atrf academ_ia -- was IcDking for phvsical scientists and engir.per^^ T- 
indicate how great it was. I had 17 job interviews and 16 ^ob offers. 

^ After considerable deliberation I accreted a iob with tht We^t-'-^rrh-v-j^e 

ii- .ectric Corporatio.n m Baltimore, Marrvlartd. Agair. as fate would have"ft. 
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the job that I had been hired for was cancelled the day I reported to work. 
That could have been catastrophic, but Westinghouse found me a job in anoth- 
er area, a job which was only to last until the original area got more work. 
As a result, my entry into engir . ring was purely accidental. 

The area of endeavor I entered was Reliability Engineering, which was a 
rapidly developing new field. I've been there ever since. The Reliability 
Engineering Group was composed of four people, so we quickly became a 
rather light- knit team. Two years later the entire group, sans m:^, left the 
company for greener pastures. I probably would have gone also, except that 
1 had just gotten married. That in a way was fortunate, because at thai \:me 
there was only one experienced reliability engineer in the complex - me! Of 
course, I was considered to be too young to direct the group activities, so 
new leadership was brought in. He brought with him a group of new people, 
most of whom had m^any years of experience, albeit in other engineering 
fields. I was given the task of providing technical direction to these people 
and it was a strange feeling having these older engineers follow my directions. 
Tlie feeling was quickly overcome . 

It was at this point that the only open discrimination I have encountered 
during my career orcurrx-d. In a discussion vrith my super\asor I suggested 
that a pay increase and a promxOtlcn were in order. He replied by sa\^g 
**Oh, we couldn't do that. It would put you on the same level as yo:-ir hir,sband!'' 
Needless to sav, two weeks later I changed jobs within the corr.pany. 

This Turned out to be a very fortuitous happening, because it forced me 
*o broaden my field of interest and let rr^e see wh3t system reliability analysis 
was . Tl:e original path as a reliability analvst was great fun, but it was a 
dead-end street with no room for grr^v/th. This happens to a lot of people and 
they discover i*" too late. It was also fortunate that it put me in a new area of 
reliability development, allcwe<i nte to interface with the custom^er and to deal 
with program management. 

CAREER GROWTH 

The ne-w assignir.ent wai= one of the best things that could have happened. 
It gave n"-e needed self* confidence, and the program went so well that I re- 
ceived a do'jble promotion. That program lasted for four years. However, 
at ::he end of 13 months it was ob'v-ious th^t there would be nothing new to be 
dene. There was plenty c: work, but no real challer-ge. 

Xrt long after realizing this, I happened to see an old friend who worked 
in another area. He described the new program, that was being sold. He 
pointci out the difficulty o: nteeti ng the stringent reliability requirements 
and descriced the t\pe of individual needed to dirr^tt the reliability prcgrant. 
u> talked another few minutes abo'j^ fishing and hunting and other things: then 
he said, ""^^ Jd be r-t!-rfect for *hat spot it^s yottrs if %'oti want iU 

78 

53 



This poned a dilemma. The program on which I was working had a lot 
of items to be completed no creative things but things that had to be done. 
The people had been extremely good to me and it was going to be very difficult 
to leave. In fact, leaving would show a total lack of gratitude for all of their 
support. After much deliberation I decided that gratitude was like a marriage 
certificate: if that is all you have, it's not worth much! So screwing up my 
courage, I announced my decision. It was not well received, many arguments 
were posed against it, but I took the new job. 

It lasted tu'o years and was great fun. There were eight people in the 
croup and evervone seemed to accept the fact ihat the group leader was a 
woman. Still, the responsibility was only for technical direction, with no 
rontrol over individual career growth, promotions, or salary administration. 

At this time mv boss was promoted to Manager, Reliability and Maintain- 
ability Engineering and m.oved out '*>f program managen^ent. Without saving 
a word to m.e, he transferred me to the new group. The work was different, 
exciting and demanding. We were developing space hardware for the National 
Aeronautics and Space Administration, and I was assigned full-time to three 
different programs. This assignment lasted two years. 

EXTRY IXTO MANAGEMENT 

After cirocting program? and people for a number of years, I be^an mak- 
ing it perfectly clear that I warned to try m^y hand management. There 
w-ro many discussions about somie of the unpleasant things that could happen. 
Mv boss t^-anted to know if I was really serious ai:»ou: going into management, 
b-?.^ause ail I xvas going to do was add ^'lousy people problems" to the load of 
technical problems I had. After mt— r. rationalization the step -.vas taken ard 
. was promoted to super\-isory engineer. Tliere was an understanding that 
bo:h parties had the right to back out; that is, if m.anagement felt that m.y 
performance was sub-par thejv would prcntcte m.e to an ad\isorv position, or 
if : didn't like the work I could say so and be ntoved to an advisory oositlon. 
Th3- -appened in l?nr and I^m still In management: so draw your own con- 



.'iy ::rst n: ur.a^^ement asstgm.cnt was p.s a supeT^"lsor\- engineer respon- 
sible for the reliability engineering activities on all space programs. I was 
r^-sron?:o> ror the odn>lnistration and the technica.i direction of 13 ettgineers. 
We worked on -be de. elopmrnt of the Lunar Te:ov:sion Camera. T]tl/was the 
i\ camera that the as'^ronaurs left on the moon. That program, was t^-pi-al 
:crts for over a year. Then one of th^-^ : *>:er supervisor:^ engineers 
put on ^peo:a3 assronment and I bad to bar - ^I! of -rhe reliailllTv pro- 
^ram.s for the Division, vrlth 25 pe^-ple to ^\:pc—.i. This assignn-.en-' Lasted 
for a year. The proi^ram activities required a lot travel and this took a 
lo-: o: *::me away from -he day-to-day activities --it ^^as a hectic time. I 
was ver>- happy v/hen t.h.e man on special afsignntent came back tc his iob . 
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MANA GEMENT GROWT H 



After the initial entry into nianagement^ moving ahead becomes much 
easier. When openings occur or new management positions are created, a 
member of management tends to get consiaered for these positions without 
regard to sex. So, \i-hen my boss took a special four- month assignment no 
one vcas real];/ surpi .-^ed when I was asked to fill in for him. He never re- 
turned, and the lob became mine. I held the job for 'two years and began to 
wonder what I was going to do next. I had fallen into the trr<p of learning 
ir;Ore and more about less and less, and consequently limited my o^n future. 
1 didn't realize this when it was happening and was rudely awakened when m^y 
boss said that I rouid continue my narrow interests and remain the ?vlanager 
of Reliabilit\ and Maintair^ability En;zineering forever. That was n -ather 
stror^ statem.ent and made me do a lot t':iinking ab:-u1 how to 2:et ri^;V r^areer 
back on the right trark. 

At thii^ "ime, there was a sudden cliange in Thr economy. Ever'.-one 
craned talking austerity and cutting back on planned expenditures. Organ- 
izations he^an to shrink and simiilar operations \vere com.bined. The vario'j^ 
.issurance grciips were combined into a single operation under the title of 
Quality and Reliability Assurance. Thus, the chance to advance my career 
raine without any impetas from me. It wasn't long af^er the new or£:ani2ation 
was form:ed that I began to pick up additional responsibility, and today I have 
tide of Engineering Manager. 

V\ rl AT 1 DO AS EXGIXEERrsG MANAGER 

As En^iineering Manager, Quality and Reliability Assurance for the 
v\ es:in;rhouse Eleciric Corpcra'ion/s Defense and El--^ctronic Svstemas Center 
my responsibilities include directing all of the enorineering department's re- 
liability, mairtainabiiity, and safety enrineering ..::tivit1es in suppc-rt of the 
Center's dr-v-:lopment, equipn:ent design, and production program^s. I: also 
inCiUde? pi^.r-nin^. c: gani:ning, Implem.enting, and controlling all fanctions of 
quality on a-.] de\ elopnnent programs as -^rell as directing the activities of the 
Failure An-lvs^^: ■.abonatory, Data Center, and the Semiconductor Analysis 
Laborato-^. cf the Applied Technology Center. Tlte responsibilities include 
the development of new concepts and techniques, sc'lection and training of 
personnel, establishing budgets. :^cntrcll:n2: exp-^ndi*ures, and maintainincT 
schedules. To arr^omplish a'l of this I have a staff of six mirxi.-.agers and four 
advisor^- engineers, txho havv IrC enginv-ers working: for them. 

:.:akriage and a career ■ 



People ask, P :w dc marriage and a rareer ntix • The answer is: Great! 
He's an engineer also, and works in o.^ntputer design. ^Ve share a r-on-:n:on 
language for work, and many of cur outside interests are 'he sante. IVe are 
a\'id pro-foctral: fans: in fact, we ha\-e held seas:n tickets for the Balrintcr£- 
C c.t -antes tor ::fteen ^"ears. Early in our ntarriage. adjustments v.ere ntade 
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so Tluit our r<-pectivr eareorF v. ould work. Hp helps around the house, does 
his share of .-ookini? and anything else that needs to be done. This aiiows us 
tinu> to ao many extra things we enjoy; last year we vacationed in Kenya.' East 
Africa. My working also allows us to have the monev to do that t\pe of thin-r 
wlK n.>ver we want to do it. It allows both of us more freedom than we could 
p>:)ssihiy have othenvistv 

I'lNAl. T HOl'GHT.^ 

Brina- intollit^ent and a hard worker is not enough to assure success. You 
car bo tht, most creative person in the whole world, but if the talent i^n't 
neede d or :f people aren't aware that it exists. v,vj'll never go arN-%^-horo A 
lot of s'lcc-ess i? based on luck: being at the ri^ht spot at the right time is verv 
in-.por-ant. This 'right"' spot is reallv being in the mind of the decision mak°r 
at th.e time ho 15 deciding whom to choose to fill a slot. While there is luck 
involved in havmr the righ* position open u? when yoa are readv for it", you 
car help the 'h:.-k" along by being sure vour boss knows what vour de^i-e= 
and air.bitions are. V.hile marching in ind applying for a promotion opt>ortur- 
i^v tnat opens up mav be a little too abrupt to be effective, there are pleniv 
nf mo-e subr.r. xvavs of making if known that vcu are interested in beins con- 
si acre 



Den--, be deterrea by ..-ertain myths that arise. The same characteri^u, ^ 
a-- often -c- fined quite differently when displayed by a man and when disrlaved 
" example, one argument given for not r-ronr.tir-g wcm.en into 

n.c.na^oment is t.-.at the%- subtly inHuence n^en. If? stran-L . br- ;c a-'liU- in 
n-.abr ex-.: cutivfs is called leadership.. " ' - 



^ .-.n-w .our e:'s=. i_earr to :aik to him on a reasonable, rational ba^i^ 
.v.. :un; xvha: vou wan: :o de, wh .~.t your career ^cals are and the time schod- 
uie TO- acoen-nshing them. If you dor.'t tell him, he Trill never know' Re- 
-..emr.or, people don't hav.- glass heads, so other pecnle can't read their mind^ 
in:n.< rig and plan big; if : ou don't thmk bi- for . -ursel: no one el-e w^U d- 
1' for . . 

Along this line. I find -.hat nvost m.en assum.e that a promotion to a now 
geographic loca-icn is impossible for a married woman because her husband 
: n't being offered a m.ov; to the sam^e location: therefore the offer to f-e 
-reman isn't m.ade It never occurs to them. that, the decision to m.cve orVo^ 
*o n--ve s::ou.d be made bv th.- m.c;t lik-tly candidate. For some -eacor 
ween a woman is involved, men want to make that decision -or b-- McV - 
-em c-ear-hat you vk an: re ntake teat dec: sien! 

Xevrr be afraid to s-;-k auvtee. You can't be successful bv v-.-jrs-lf. 3e 
^ f ttive, and rem.em/cer- people alwavs want to hero. .Alntost e\-er-.Tn-- 
:'^:at:ered bv being asked fer advice and will resoend aocordin^lv 



JOB DESCRIPTION AND RESPONSBILfnES 



Donna Ozern 

Engineer 
Colorimetrj' anu Sensitometry Unit 
Xerox Corporation, Rochester, New York 

Coloriinetry and sensitometry are my areas of specialization in the field 
of optics- Basically, coiorirutlry concerns the quantification of color sensi- 
tometry imoh es the study of sj'stem responses* 

AimiXISTRATIVE-TYPE RE5POXSIBI I JTIES 

I am responsible for the support of various projects ^vithin the C&.S (Col- 
orimetry and Sensitometry) unit of the Xerox Corpcratioru This includes 
negotiation and scheduling of completion dates with project engineers and the 
person (or person?) performing the task. Another responsibility is the plan- 
ring and maintaining of a computer program library and card files. I have 
also been responsible for supervising an tmgireerir^ aide and assisting in 
the PERT planning of developmental efforts. 

TECHMCAL AREA 

My er^gineering funciions include initiating and perfo.^ming analj^ses, sum-- 
niar-izir^ the conclusions and recommendations in report form for distribu- 
tion, as well as ^^ ritir^ computer rrogramis and prov-iding ;.:Xtensive consul- 
tation. 

An e>:am.ple of the t\pe of analysis I am. involved in would be the investi- 
gation of the effect of v^arious param.eters {filters, l£.mps, docirments, etc.) 
on th-r prcscess response of systents. This m.ight br- dofTie to check the leasi- 
biZity of a proposed . vstem., im.prove a systems color copyabiiity or its ex- 
posure. Another ex . npie alorg; this line uoald be the determination of the 
theoretical and or r^-al falters or filter combinations uhich t/ouIc: 1) provide 
the nta^am.um color copj'-ability for a sj'stem ^^ith fixed energv- levels, or 2) 
b" r match one system, to arother system, 

5:^"^ecific exam.ples cf such analysis ^ouid mcZude 3 theoretical phot^hor 
blvncing study to develop a lamo v/hi ch wc-uld provide increased energj- in a 
system, without degr;?.ding its color copyabfHty. Amother exam.nle is a sr^oc- 
tral sensitom.etrio Monte Carlo ar^ly^ts a color copier. 

In the las: fxw years, I have be*en e-tonsiv^ly involi-ed in the do-velop- 
m.en: of the rerenth' ar.nounct d Xerox 5500 color copier, I have \\ orke-d on 
the design and specifications cf the tliters, lanms, and other parameters, 
I have also --orked or the de\ e:cpm,ent zl, and hat^e written the sensitom.etric 
soeciiications for, lamps, niters, and colcred input m;ateria:5, AloriS: this 



same lino I have provided extensive support to the characterization of colored 
toners and colorants for the development of the toner specifications. 

The computer programs that I writo and/or revise can be either of a gen- 
eral or very specific nature. The general programs are written to be as multi- 
purpose as possible. Usually they are used for analysis in-olving large amounts 
of data. A specific program is used to evaluate a component's adherence to 
its sensitometric specification based on its spectral response curve as meas- 
urer' on a spectrophotometer. Tlie programs generally have " id iot-p roofing" 
an.* c .cjbion- making capability programmed into them. The output might con- 
:J^-^t ^ ' ,) acceptable or 2) resectable and why rejected. This capability will 
al;o^' Ju^ure evaluations of such materials to be made very quickly by a >.er- 
son with a very limited technical capability. 

I have \ . ry definite opinions concerning computer programs. I feel that 
in the transition from the slide rule to the computer in engineering, the com- 
puter is not being used to its full capacity. Too many people use it as strictly 
a large calculator. I feel that in standardized procedures, if an engin^or can 
look at the numerical output of a program and make a decision on sucn, then 
the computer program can be written to evaluate those same numbe and print 
out the evaluation. 

Among my other duties I have had the sole responsiVjility for obtaining 
acceptable colored materials in the Xerox color creation kit. This has in- 
cluded development of optimum materia??, writing of specifications, liaison 
work with the vendors and evaluating their facilities and technical capabilities, 
explaining technical requir ements, and when necessary translating these re- 
quirements into their terminology. 

In a time of crisis, when materials were badly needed, I traveled to the 
vendor and assisted in achieving acceptable colors and in '*QCing" the mate- 
rials as ihey wove printed so that the delivery dates could be met. This in- 
cluded consultation in revising their ink formulations when necessaiy. 

My duties on this particular project are quite diversified. I get to travel, 
attend a lot of meetings both in-house and outside of Xerox, meet a lot of 
oeople, see how other companies operate, and provide consultation both in 
and out of Xerox on the color creation kit. 

The traveling and vendor contact with this job are an interesting diver- 
sion from my normal duties. In this position, being a female has resulted 
in som-^ unusual experiences. Quite frequently, if I am traveling with a group 
of men (such as from Procurement, QC, etc. ), most motels will put the men 
all together in one area and isolate me in anouier area. This is usually done 
when we arrive. The clerk erases the room number given to me when the 
reservations were made and replaces it with another. One clerk in New Jer,sey 
went so {Piv as to put me in the only room visible from his desk, while the 
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men were at the extreme end of the moteL The only way he could have put 
me further from the guys would have been to give me a sleeping bag and put 
me out in the parking lot. We still haven't figured who room clerks in gen- 
eral don't trust, the guys or mo. (Vm curious as to why this policy is so 
prevalent. ) 

Another common experience I have found when traveling to other com- 
panies as a woman with one or more men is that initially both the females 
and males that you come in contact with treat you as an excess piece of bag- 
gage. All conversation, othor than '^good morning'* and introductions, is di- 
rected to the men* I have found receptionists and secretaries staring at my 
attache case as if they are expecting any minute a steno pad to jump out (or 
possibly a bomb to go off). The men generally change when the technical part 
of the discussion is turned over to me. They find that I am a ^'technical ex- 
pert" on the project and treat me as such. The women, on the other hand, 
are different. When they sei ve the coffee and when I leave, some of them 
actually stare at me as if I had three heads or had recently escaped from the 
zoo. On repeat visits to these companies, the men immediately treat me as 
jr. engineer, the "technical expert" from Xerox. The women still tend to be- 
have strangely. 

When this first occurred, I was rather surprised. Bui after giving some 
thought to it, I concluded that these are small companies (about 300 employees 
or less) in small towns and that the girls probably were brought up to believe 
women were secretaries and men were engineers, and anything else had to 
be some kind of freak or something. 

Brth in my work experience at Xerox and in visiting other companies, I 
have found that if you are technically competent, it does not take men long to 
regard you as a competent engineer who happens to be a woman rather than 
a "female" playing at engineering or one of those "libbers. ' 

The preferential treatment one gets traveling in this capacity is kind of 
nice. In addition to the escorted tours of their facilities and essentially com- 
plete attention when you talk, you dine in fine restaurants and sometimes get 
little goodies to take home with you (samples of tl ir product). 

At one place, when I ic^n out of cigarettes at a meeting the man in charge 
sent someone out of the meeting to get me a pack of the brand I smoked. A 
dedicated employee had given up a pack of cigarettes for me, as there was no 
vending machine in the company. Another time, the plant manager at a com- 
pany called home and had Ms wife pack me a box lunch to eat on the airplane, 
as my flight schedule was such that I would not be able to have dinner till after 
9:30 p. m. (as if I really needed any supper after the huge lunch I had eat(^n). 
We stopped by his heme to pick up the lunch when he (]rove me to the ai report. 
I find little things such as these quite eniovable. 
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A challenging aspect of this vendor liaison work is explaining the techni- 
cal requirements of the kit. As the technical caj.abiUties of a company can 
\:uy from excellent to almost nonexistent, it can be quite tricky coming down 
to a level at wliich they can fully understand without overshooting the mark 
and insulting their intelligence. To do this, you must remain very observant 
of the reactions to everything you say (especially the nonverbal reactions). 
Occasionally, the personCs) whom you are interacting with will say yes, they 
understand «-ver>lhing, when in fact they don't understand a word you've said. 
Generally, this only occurs in meetings uliere their upper management is 
present. 

As you can see, my u ork rcspon ■ il ilities and duties are quite diversified. 
I lir.d it 1o Ih' both challenging and qj'ic satisfying. 

IIISTOKV 



I did not enter engineering b> th' normal route. Fourteen years ago, 
.-.hen I graduated from liigh school, the tendency was for guidance counselors 
to dir. et girls with an inclination to the sciences and mathematics into careers 
such as teaching, nursing, and dental technology. As I had no gi'eat desire 
to get into these fields, I skipped college-, against much protest, and married 
niy high-sef'ool sweetlieart. By the age of 19 my career consisted of being 
a housewife and ir.olhei- of two children. As with many teen-age marriages 
mine broke up, and since ] had no plans for ever remarrying, 1 had to find 
a uay to support and raise my two children. 

I became a grinder and polisher of critical lenses in Precisior. Optics 
ai Ikuisch and l.omb. Uhile working th.'Ve-, my interests in science in gen- 
'•ral (opties specifically) were revived. I discovered a local college offered 
an Aspcciates Degree in optics and eni'olled in tJie program. During the day, 
I v.as a full-time student; eight hours a night, six nights a week, I was a lens 
pohsher. and on week end.- ! \',as a mother. It was a rather busy schedule. 
Just prior to graduation, J (Mrdled in summer school at the University of' 
Kochest<>r and worked cut a program u;th the rnivci'sity that would lead mo 
to a IJS degree in physic:.-. 

Alter graduation 1 w:. . emjjloyed as an engineering technician, grade 7, 
in optic'il technology al tl. • Xerox Corporation. My v.ork for the next t\.o 
years consisted of settin.; up experiments in the laboratory, taking data, and 
inaking spectral measu r • - lent s of various optical components (lamps, filters, 
U'nses, documents, etc. ) on various equipment. During tliis time, I 'was let ' 
out of the labs just long enough to meet and marry one of my coworkers. Then 
I h(,H arne extensively involved in the characterization of experimental high- 
pressure mercury arc -ouices and was promoted to a grade 10. 

In August of 1::)60, I took a four-month maternity leave. Upon returning 
to Xerox, 1 started wori-.ing for a new supervisor in a different rrea. This 



was proV)ably sonieuhat due to my demonstrating certain analytical abilities 
just prior to my leave of absence. At first I was a little disappointed about 
the change in supervisor's, but later I discover(?d that as a manager he was 
far superior to my previous one. He not only spends extensive time helping 
his people to (Jevelop their tifchnical capalnlities but gives them as much re- 
sponsibility as they can handle and are willing to accept. (It is not usual for 
engine(.»ring aides to bo given the oppoiiunity to participate in technical dis- 
cussions at meetings. ) 

lie points out areas where you can stand improvement as well as your as- 
sets. You might be told you should b'/conie more knowledgeable in a particu- 
lar ar^^a as he finds and gives you references on tiie subject or he might tell 
you to be riiore outspoken at nieetings (to stand up and back up y^^ur ideas), 
hi other words, he giv(?s his people the direction and 'h(* opportunity to iniiprov<» 
th<;ir engineering skills and effectiveness. Uc is a ::,iickler for documentation 
by the person doing the woi'k. He also happens to he very con:petent in his 
field. 

I fiope you v\ill excuse this slight divi'rsion into a discussion of nianagcrs. 
I just V anted to point out that a good r-nanager can help you reach your ^all 
potential as quickly as possible and a poor n-anager can hold you back and 
niak(; your career advancemt'nt very slow. l(?ery of any manag'.^r that in- 

sists on his documenting your work. In such cases your work may be out- 
standing, but no one will ever know. This also applies to managers who co- 
author all th<ur subordinate's' work. In such cases, pecpl(* tend to think that 
sir.c'c h(^ is the senior author, he is drawing all the conclusioi.s anc; making 
all the recomrnenoaticms and you are simply a data taker and manipulator. 

15et\\een DecenUxM* 1!}60 and June niy work became more analyti- 

cal in nature. Jt consisted of pi'oviding optical sui>port in tlie areas of sensi- 
tometr*y, eolorimetry, and radiometr-y. I tooK on tl;o r(?sponsibility for C<^S 
data files and co:rij)Uter j)rograiMs. 

Ill .lun(-* 11^71, 1 received my BS in mathematics and physics from the Uni- 
\ f'rsi\y ( f l{».)crK\ster, and in July I was pronioted to associate engineer. As 
such, 1 continueri to carry out various sensitoi^netry and eolorimetry analysis, 
\\ i\Ac corv.fHJter pr-ograms for such analysis, and provided consultation in 
of)tic al support io various Xerox proje^cts. My promotion to engineer, grad(? 
'), the folloAing July reflec^('d the increased responsibility I liad :..s^;umed. 

In lf*72, I started taking cour^;es in the Ma.stcr of Ijigineering progr^am 
at the Rochester Institute* of T(.^chnolo,io'* lids time I hope to eventually 
get an 'XMl degr'ee in enginc^ering management, or* possibly an M 1^ in elec:tri- 
cal engiiicei'ing. Thv reasons foi* the minor indecision at this point are that 
\«.hile 1 feel th(^ numagenient-type degree would be more beneficial in iriy 
car(;er, I really prefer taking more t'^chnicai courses than are requir-ed for 
a rrianr»r iv*ent dr gree. 'i'he choice of elect ricr.l (engineering as an alternati>'e 
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is strictly a practical reason: electrical engineering is the field of engineer- 
ing in which HIT offers a degree which most closely approximates optical engi- 
neering* 

COMBINING CAFiEERS 

I have not had any difficulties being both an engineer and a wife and mother. 
On occasion, people have tried to tell me that this is impossible. That if a 
woman works she must automatically be neglecting her children. When this 
occurs I quietly point out that I did spend some time at home being strictly a 
housewife and was quite observant of other housewives. I saw that many, far 
too many, were so wrapped up in their "kaffee-klatches, " clubs, and soap 
operas that the major part of the attention given the children consisted ''go 
out and play, " ''don't bother me, " and so on. I also observed that as ch: " n 
grew older they were at school most of the c!ay, and as they got still older 
they became involved in so many after-school activities that they generally 
were gone till supper time. These observations have led me to the conclusir:. 
that a working mother who gives her full attention to her children a few hourp 
every evening and at least one day out of the week end is actually giving her 
children more, and at times better, quality attention than many nonworking 
mothers. 

During the infant years, if a woman takes th- time to look around sh j can 
generally find a 'natural" mother (the type who just adores giving attention to 
young children) to baby-sit her child. In such a situation, the child is gener- 
ally provided with far more attention than he could every need. Older pre- 
school children can be put in highly qualified preschools where th^y have con- 
stant professional supervision, regulated play and learning, association with 
people their own size, and develop social skills. 

SL'MMAKY 

I enjoy being an engineer, wife, and mother and wop^-^ not cn-^nge this for 
anji:hing in the world. 



Donna Ozern 

Donna Ozern is an Engineer in the Optical Technology Section o:*the Xr rox: 
Corporation. She has oeen extensively involved in the development of the re- 
cently announced Xerox 6500 color copier, and currently has sole responsi- 
bilitv for the Xerox Color Creation Kit. 

She received an AAS in Optics from Monroe Community College in 1967, 
a BS in Mathematics and Physics from the University of Rochester in 1971, 
and is currently taking courses in the Masters of Engineering Program at the 
Rochester Institute of Technology. 
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She is a member of the Optic al .Society of American, Rochester Section. 
As a member of the Xerox Science Consultant Pzogram, she teaches sc ience 
to inner-city children. In private life she is Mr s. Mitchell Ozern and the 
niother ol three children. 
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I/en«- Cr rswell Pcden 

Prof('S3or of Electrical Engineering 
ana Associt-.tc I.xan of the College of Engineering 
Uiiiyersity of Washington, Seattle. Washington 

If i have the correct perception of our mutual functions here, ue are all 
ii terosied in examining ihc reality of the proposition that engineering is a 
re.^sonable. workable. polentiaUy satisfying career choice for young women 
to n ake. T adniit to being tcialJy persuaded that the statement is true. I 
have not said that the road to success is obstacle-free, nor will I say that 
at any time during the- next hr.lf-hour. It is worth the trouble, though, for 
those who have the aptitude and interest. 

Occupations are very important in our cuUure. They give us some unique 
ratisfactxons net obtair .'.le in any other way. They permit us to know that 
we are of value in our society. This is particularly true of an appb'ed quanti- 
tPtive fie.d Jike engineering. Put simpUstically. your bridge stands or falls- 
tiie radio you h.:^].^ either plays or it doesn't. I was hooked for good after my 
initial e-porience ;n a beginning electronics laboratory in college. We were 
given a kit and a wiring diagram with simple instructions. The job was to 
pat together a little rr^.ciio set. This was back in the 1940's. when radio was 
very bi;^ rnd television was not yet an option. Three of us worked on this 
task (luring the ccurpe of an afternoon, and when we -ere finally ready to 
throvv the switch we all held our breath. It played! All we got was Ma Per- 
kins, an old-time soap opera, but it played. There are no words to describe 
the r,atisfacuon. is this kind of success experience, which can be had at 
any lev-1 of sopln;;tication and complexity, that sustains the engineer or- sci- 
ential ■. jring the dry periods when nothing works (and there are plenty of 
U-,()<e). 

O. o's goi. to have success in some area of endeavor, and those of us who 
..)pen to "ike the science and math-based challenges can enjoy some very 
> • -ere Moments of triumph. One does not have to do experiments; there 
IS lea. satisfaction to be found in solving a math problem and knowing that 
your solution is indisputably correct. The kind of person who likes to argue 
a po^nt of view in connection with a hopelessly complex problem that has no 
real solution seems to go into law. political science, and so forth. The kind 
of person who is attracted to engineering typically is pleased by the abilitv 
to obtain well-circumscribed solutions to well-defined problems. It is per- 
fectly realistic to gauge your degree of match to an engineering career in 
terms of your liking for scienc- and math in high school and early college. 
The problems become more complex as your education nnd experience in- 
crease, hut this is a step-by- step process that presumably will not leave you 
behind. The good news is that the problems also become more interesting. 
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?\iccharucal aptitude has little to do with suitability for an (Mipinoering 
i:ar< IT anyniorH". hi some fields, such as mirK?, it won't liurt you, but it 
v.on'i do you any good, tdther*. .Much of nuxJer'n e*ngineering is done in partn('r- 
ship witfi the eon^puter, in a la])oi atoiy , oi* at a desk. Students who succeed 
in engineering school aw typically good at rnaih, intelligent, and have ratiier 
intelh?ctual hol'bie.s. Scientific cur'iosity, abstract reasoning skills, and good 
spatial visualization are relevant characte^'istics. In connmon with other high- 
level professional pursuits, engineering also calls for self-discipline, emo- 
tional strength, and objectivity. One does uoi ha\e to be ter'ribly brilliant, 
ho"»ve\ er', because engineering does not require more intelligence than any 
other- profession; just a different set of aptitudes and interests. 

'i^he situation is similar for women, and many womeii have these qualities^ 
Still, there have been less than 1 percent of them in the engineering population 
durir:ig the r^.^eent f)aKt in this country. The reasons are cultural, in my view, 
c(»:iformance to a st(.'reotype of feniinity a response on tlie part of young 
W(,)men at the age of career cJeeision to nearly overwhelming societal pressures. 
It is gratifying to see college wonien feeling more free to express themselves 
now via car(-'Oi' clu.>ice^- -^nd commitment than used to be the case. It is my 
h()p(} that more and more of these young v/omcn will see themselves as poten- 
tial engin(M»rs anc: that they v.ill go on to succeed professionally. Thei'c are 
more opportunities available to them than ever before; for example, choices 
of jobs in new fields, promotion possibilities including management, support 
for graduate studies, and the welcoming attitudes of universities with respect 
to teacWng and ix'search positions for those who are so inclined and whose 
lif<' ei rcunistanees make this possible. 

I want to come back to ti.at point; for the moment, the thread 1o follow 
concerns the r ole models that these young wonMm would then become for won;- 
(^ri (-nglneerin^" students. iVlore faculty rol(» models for women engineer-ing 
students could not heip but serve tht bcot intcM'ests of those students. We 
can provide nioral support in addition to techmcal information, helping to 
sustain the woman stud(mt through periods of self-doubt, of lonelineaf-i a id 
unfamiiliarity with the univ ersity en\ i rotirnent, difficulty with husband' or male 
fi'iend about the career choice, and other assorted personal problems. Most 
of us have experienced them all in some way. 

Tne earlier the e*xposur(» to on(?\s role niodel the better, however, and 
wliile the wonian professor may play a part in assisting the student to stay in 
school an-^' obtain her degree, h(.'r impact on initial motivation may br." small. 
Female relatives and family friends are exceller.t sources of inspiraliion for 
many iris, and need not be engineers to serve thii-. functior.. My r-ole model 
was n\y niother, who had majored in matheniatics in college an ' had taught 
in country Jiigh schools before her- marriage. Mother was ahead of hirtr time. 
She had even taken a course in surveying, just as a matter of intercsi!, and 
loved to tell her three daughters about her college and teaching days. As a 
result, I had no particular negative feelings al:)oat !r,ath and tu-ience, luUhough 
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r did not turn or. to then until relatively late. My parents had projijraninied 
nie to be a musician, so much time and energy went into practice and per- 
foi-mance. High-sc hool chemistry, which I selected because I had to have a 
science (the word was that physics was too hard), captured m.y interest com- 
pletely and I entered coll(;ge as a chemistry major. Then I took physics, and 
that waF ii ! 

Tiie revelation was short- lived. In the early MOs, physics was still iust 
sometlung ph>::;icists did; one had to plan to obtain a PhD and to teach in k 
university. At 17. such lofty career goals were of no interest. My physics 
professor wat. v> i-y helpful at that point, and introduced me to the idea that 
there was a four-year curriculum available in any of several applied aspects 
of physics in \> hich 1 had a good chance for success. Electricity and magnetism 
were the aspects, of that very clpssrcal uudergraduf.te course that had been 
must enjoyable, ""here was some time lost in changing gears and making up 
for lost time aith prert.-quisites. It actually took 4 - l/2 years, includin- two 
summer-school sessions, before I obtained my IBS. This is not so unusual. 
Kather few engin(.-eri ng stud(.-nts today actually graduate in four calendar years 
for a varii^y of rcaijons. 

The chairman of the Electrical l:n/-nneering Department at my school 
wa.s a fatherly type, near retirem(>nt jige at that time. His well-intentioned 
advic<.- to me was that I go immediately to business school to learn shorthand 
and typing. He was convinced that I would be much in demand as secretary 
to an engineer. It was not a deUberr.te put-down. This was 1947, and he had 
nevc.T heard of the in-ofessi ona I success of ;u)y woman engineer. Possibly he 
never- did. 

My first job was won after much persistence in the face of r(>jection nrd 
dis; ouragement. The phrase "hut we have never had a woman engineer be- 
fore" was an acceptable reason at that time to refuse even to interviev,- you. 
W hen 1 finally did get past the pei-sonnel office and into that of a chief engineer. 
I i.-arned that the position had been open for some time, and that small pow(>r 
and Ijght company was really desperate. No other quaUfied applicant had been 
willing to uork for such a substandard salary. In all fairness, I should say 
that I had married and lost my t;. ographic mobility by that time, a problem 
not uncommon an ong pr-ofessionai women today. 

I learned quite a bit on tnat job during the year and a half of association 
including the- fact that the old Department chairman was on the right tracl in 
some ways. The temptation of the cnief engineer to turn me into his secretary 
w;is a real factor. Quickly, I learned to ],o a very bad tvpi-t . and i n subse- 
quent jobs I learned to say that I did not know how to type at all. 

Ue rno^ed to Califoi-nia in 194;} so that my husband could go to school a1 
Stanford, and I found a }o'< in ihu antenna laboratory of a now-pi-(.-stigious re- 
search institute that was then just struggling to its feci. My f'o-r' years of 
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undei'graduate work were not 3uffici(»nt to pr-ovide much insight into ant^^nna 
theory and practice, and my brief experience with the power company had pro- 
vided no basis either'. I started out with a Friden desk (calculator doing com- 
putations for the theorists; other aw(.'sonie figures taught me how to do preci- 
sion laboratory m»:*asur'ements. I learned a gr-eat deal at first, and the Exalted 
Ones were really very gen(M'0\rs with their time, explaining the nature and 
goals of thv |)r()jects insofar as I could understand them. 

h . ame clear- rather soon that thv same hand and finger skills that had 
once tlireatened to make a violinist of me wer-e very valuable for making pr-e- 
cision measuremimts in the meter and centimeter wavelength ranges. The 
equipment was small and easy to handh?. Heavy boxes of electronics gear 
could always be delegated to a technician to move around. In addition to fine 
finger dexterity, I learned that I had tiie patience with detail and close work 
that is said to be typical of women. It serves them well in sewing, knitting, 
and so foilh, arid would do so equally well in other nonstandard but pr-estigious 
fields now dominated by men sur'gery would be another example. The woi'k 
was fun, though frustratingly difficult conceptually. ^Ve had a liigher standard 
of living than most student couples. 

The marriage lasted thi ough throe degrees (all his), but did not survive 
beyond the final graduation. I continued to work, and eventually found that I 
liad reached the limit of my ability to learn the antenna business without some 
formal structure. The r-eally interesting, x'csponsible projects were going to 
those who had advanced degi ees. For a whil? I hung on, not knowing which 
of the many unsatisfactory aspects of my life was accessible to change by 
my own efforts. My personal life was lonely and unhappv after the divorce, 
and the job hpld no further challenges that I seemcai able to meet. Finally, I 
persuaded myself that a Master's degree in electrical engineer-ing was what 
I really wanted, that it was within the scope of my capabilities, and that it 
would get life moving again. Thus I enter-ed Stanfor-d with high hopes and but- 
terflies in the stonvach. 

To make a long story short, it was tei-ribly difficult to be a student again, 
at first. The workloads and pressures were enormous, and the undergraduate 
material of ten years before was too out-of-date to be of any real help, 'llie 
first quarter was awful, but survival and success wei-e swee*. By the end of 
that year I couldn't quit. (Not being willing to quit may be a personality char- 
acteristic of women engineer-s. It certainly is where polar explorer t>'pes of 
both sexes are concern^ ) I was then over* 30, and my limited savings were 
dwindling fast, but I ^^as saved by the offc^r of a research assistantship in the 
Stanford Microwave Lnborr..:ur-y. Four years later I had my PhD in that field, 
and some teaching experience in the Electrical Engineering Department. It 
was the first PhD the Stanford I^ngineering School had ever given to a wor.an, 
but I only 'earned that a couple of months ago. Xo one e\er n.( ntioned it while 
I vvas in school. 
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I was lookin^T fo:- a faculty position in the; pi-oaffirniative-action days of 
Vm. hut no one uas looking for- a xvoman lo fill sucii ar opening. Somo deans 
and department chairmen uould not even interview me. but others were will- 
iw^ to overlook this obvious drawback, since I was clearly qualfied. Fortu- 
nateh. the Univei'sity of Washington was one of the lattc.'r. The departme nt 
was staffed with dynamic people doing interesting things, good teaching was 
viewed as lavorably as research, and Seattle was Leautif..!!. It was a foilu- 
nate choice, career - Aise and persorually. My true life partner appeared on 
the scene only months after m,y arrival in Seattle, and we were married just 
a few months later, lie had two preleenage daughters who spent their sum- 
mers with us at first. Later, one of them came to Uve with us while she was 
in high school. Both hav(." been with us for- a year o- more at a time while 
they w(.-re ccdlcge students. 

A faculty career- is very consuming. We prepare and give lectures de- 
velop new ( ourses and curricula, advise and consult with students write pro- 
posals and r-esearch papers, tr-y to find a little time to just think about the 
r-esearch. guide gr-aduate students who work with us on projects, often ad- 
minister- our own grants internally, and serve on various kinds of corrmiittees 
with the IJmver-sity and outside, in our- professional areas. The faculty woman 
lypically also runs a home and may also manage her husband's social life 
It takes good health, a great deal of energy, str-ong commitment to all of your 
goals, flexihihty. and the right husband. The importance of having the- r-ight 
husband cannot be overemphasized. When there is trouble at home with all 
the subsequent division of attention ;md ener-gy. I do not know how it could all 
hi- managed successfully. Neither- do 1 know from personal experience how 
one manages with small children. I do know that it can be done, from mv 
friends wtio have done or- are presently doing it. There are women here at 
Ihis confer-ence uho can .share such experiences with you. 1 admire them most 
sincer-ely. 

It seerr.s safe to say that pr-ofessional women, including faculty women 
obtain r-eal satisfaction from their work. I kno'v that this is true of women' 
engineers in four wester n states. Five years ago. a colleague. Helen L. 
Bee, and I did a study for- the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) that culminated in a lengthy report entitled 
'ihe Access of Techn ical Career-s to Women in the West Coast States of the 
Imted States of Amer-ica. ■ My colleague, a woman, is a developmental 
psychologist; the mer-ger produced some inter-esting r-esuhs, too many to re- 
coum h( iv. I.rom the responses of 5.9 women engineers to one of our question- 
naires, we iear-nrd that &8 percerU of them work for some degrc^e of job satis- 
Some of the material quoted in this manuscript was taken du'octly from the 
unpublished report. C:opies can be obtained frorii Julia T. Apter. Ml). PhD. 
Chair-woman. IEEE Committee on Professional Opportunities for Won'ien. 
Rush Medical College, 1753 West Congr-ess Parkuay, Chicago, Illinois 60612. 
I.)r. Apter- char ges $2 to cover- duplication and mailing costs. 
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foction whether or not they need to earn their own living. Seventeen percent 
were the only child in the family, which makes an interestin^^^ constrast with 
the 6 to 8 percent of only-children in the general population* Forty-one per- 
cent had been the oldest child: lience the percentage of first-borns (onlies plus 
oldests) in this sample is 58 percent; 40 to 45 percent would be expected in a 
sample of college women. 

The following summary statement about first-born individuals was pro- 
duced hy the psychologist: they tend to be higher on academic ach?evcm(iit 
and motivation to achieve, but higher on affiliation -- that is, as ;v group, 
first borns are likely to prefer* being with people to being alone, particularly 
in stressful situations. There is also evidence that first-borns are more eon- 
forming, which might well suggest that first-boi'n girls would be more likely 
to select more traditional occupations or those in which solitary w(»rk is at 
a minimum. We examined that in light of the perceived similarity between 
the respondent and her parents. 

For a woman to perceive he-rself ;is more like her fnUier suggests that 
slie has identified with him and would be attem.pting to be like him in other 
ways. There v/as a disnroportionate identification of the women engineer's 
in our sample with thei: '^her-s in terms of their belief that they were like 
him in personality and temperament, and 60 percent saw themselves as more 
like him in intelligence. Perhaps the very high rates of first-born womc^n in 
our sample can be understood in these terms; these may be the fi rst-bornj-: 
who did identify with daddy, and who, because of the greater emphasis placed 
on achi<*v^'ment for first-borns, were more persistent in achieving their edu- 
cational and professional objectives. It is also possible that the girl who 
could identify witn her mother (or other female relative) and still choose an 
engineering care.:- would find it less stressful to sustain that choice .r our 
culture. 

There is no question in my mind that women engineers are re narkably 
persistent. In anoliier study done at the University of Wrshington several 
years ago, the following pattern was found: each of 19 women engineering 
students whose records were examined had a higher high-school grade point 
average than the average of her male classmates. Typically, she experienced 
more difficulty with academic performance in the engineering currrculum than 
they during the first year, as evidenced by her cumulative G. P, A. after three 
quarte s. It was observ ed that it was not necessarily ihose girls A^ith the best 
entering scholastic records who wei'e the m^^st successful ( uring the fresh- 
man yei.'-, nor were they n(^cessarily the women who eventually graduated froin 
the c ni^r; 'leering '^"tculum. Those who did graduate exhibited the gradual 
recovery pattern in their academic records that was typical of niale classmates. 

It was clear that the eirls who .selected engineering had more* difficulty 
sustaining the choice than is typical of male students. After all, during the 
years 1962 to 1907 » from which these records were taken, enginc^ering was 
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vie socially as a deviant choice for girls. I am hopeful that this is Jess 
so to.Jay, Although the attrTtion rate for all engineering students is high until 
the ihiru yeai', these young women appear-ed to become discouraged sooner 
ancj more v^isu-^ tjian men. The ability to persevere is not a simple function 
of schc)Iastie s»:r:'ess as evidenced by gi'ades. 

I have conirn Mited before on the I'ole of faculty women in helping women 
students over- the rough spots and in giving visibility to th(^ message that long- 
range goals are worthy of some short-range sacrifice. I am told that there 
are about -xty of us in American engineering schools, not enough to go around. 
Pi^rhaps \\i an be r-efer-red to as secondai'y role models. The primary model, 
the one who is a factor in the original choice, was mother in miy case, an aunt ' 
in the ease of niy psychologist colleague, and might !)e a childhood t-achcr 
or family friemd for someone else. High-school teachers were influential in 
my earlier days, some as positive models and others as negative factors. 
The college physics professor played a strong role. We did not have counse- 
lor's in the schools or colleges in those days, so i cannot comment on their 
possible r-olc; I suspect it is an important one for many students today. We 
asked our l)M:SCO study sample about the discouragement they had f\:vDerienced 
fi'om significant i)ersonr> during their student days; 40 percent said ihey had 
be^en discouraged by high-school counselors, 28 percent by college counselors; 
specif^..' hi-h-school teaohei's had been more supportive. I hope that there is 
now movv enthusiasm ar.d suppor^t for young women when they express interest 
in ^-n^im^in^iuf:. The Jol^'^ ar-r there, and so are the joo satisfactions. 

'i her-f^ is a i urr(Mit tendency on tiie pa:t of c Tlege women to say that fac- 
ulty oM:< n of r::y ge neration are poor role models for women students, in- 
sofar as direct t on^bat with sexism is concerned. We are not sufficiently 
outspoken, it is said, and not nuiitant enough in our feminism. Many of you 
are students. 1 am sur-e you would agree that you have no responsibility to 
iT.eet tlie expectations of th(^ faculty. The other side of that is that it is not 
realistic .-usk us to ineet your expectations. Early in our careers we learned 
that ue had to work, tc^rribly hard and try to do everyl^dng a little better in 
order to stay e\en. We iearmj.: to be terribly tactful, even charming, on the 
job, and to av(,dd confr-ontations that would wound the male egos of peers and 
sup< ri<>i\s. 'i-hat v.as professional survival, and some drgrt^e of such adapta- 
ti(Mi can still smooth the path to success for all of us. Whzii vou can do is 
try tr, sort out for" yourselv«\s thos<* of our characteristics ih.it have relevance 
to yout- ov.n dv( s. Although we typically dici not have our consciousness 
r-aist d v . i y ( arly in life, many of us have mcned our I'uints of reference 
c.;nsid.;ral>iy in rv^rent years. One thing that hasn4 changed is our desire to 
lK']p you aion^ thi^ road to ac-ademic and professional success any way we 
can, and to che(?r for ihc excitin,.; opportunities that are available to you. 

Engineering is a fin(> ca/eer choic(«. If yoa have already made it, stand 
k'V ii. jf you are in a position to r ecommend it to a qualified, tnU -Ueo, and 
imerest'd ^ivl, donH hesitate^ llu^ water's fine. 



Dr*. i'('(i(-'n uMiH'd the faculty oi [ nwi vsiiy ol' Washington in an^i 
has (l(",'(^l()pe(i jC'Ursc.s in rndio science, eloctr(jniapnetic thecjry. and nncro- 
\vav<* tCH lnuc^ucs. H - ri\s(»arch intoxc^stis arc i!i radio science A'itii applicr*. 
lions to tin- {)olai' rc^^ions, and she is th.c autiK^r of a number c^f f)ublications 
in this field; sh(» .vas the fir;::t Anierican ^vornan en^incn'^x' scientist to live and 
work Mi tlie interior of the Antarctic continent (IM'^O), 

>hi' liolds the h>S decree frofii the I niv(?rsity of Colorado rMid the AIS anrl 
I'iil) decrees from StanfotvJ I ri ivex'S 't; . all in electrical (m^Lneer in^. Her 
earlier work includer] two yeax'S with the Delawnrc J'ower and Li^^ht Company, 
at Wilnnn^to.j . bef(.):'e joirn.n^ Itie staff ol' the Stanford Research Destitute. 
? Ienl(,> r- rk. CalKorn-a. ". Ium s})(» W(^x'ked <.>n antenna f)roblenis, I'rom ir^'io 
to llMCi she vas a r^-seari h assistant in th(^ Stanford Microwave Laboratory, 
(h v(^loi<i!u: nicasur er^ ;ent tcchr^iques for microwave peritKliu circuits. 

Dr. IVMion is a senior mernbex' ol' the Destitute of iilectrical anr] I'llectronic 
i;n;.;inc(M'j^ , th(» tirst woman to chair a secti(ui of that organization. She* has 
servetj on the I'ciitorial H(,)ard of the I'roccedings of the IJ\1{!K, and is now a 
member of the liducational Activities i-ioarcl. thel-jAli Minority Committee, 
the Con^nittoe (jn Professional ( )()])ortunities for Women, and the Education 
( onmiittee t->f the Croup un .'Antennas and Propagation of the IKKM. She rei)r<»- 
S(*nts on \ isiting C '^inrTuttees of the Ijigineering and Accreditation Coiii- 

mitt<:'(*(»l the linv: ii:eers ' Council for I'rofessic^nal Deveh^pmr nt. 

IJr, J'edon is a sr^nior member of the Society of WOi^ien }'!ngirieers iSW l]) 
and a |.\ast-chairw(;nKin o\ Viw I .icific XorUiwest Section. ()ther memberships 
m^-ludc^ Amc^rican Vcnnen in Science, American Association for the Ad vance- 
ment of Sc i(Mice, 'I\au Beta I'i, S:nme Xi, Alortir lk)arr] and the American 
Cteofih^ sical Cnion, ller many honors in :ludc the Alpha C'hi (^mega National 
Award of Achun^emont in anri the 1!*73 SWI-! Acdiic^vemerit Awar<i. She is 

a menil>or of the Advise ry Council to the School of Engineering of Stasifox^d 
I niver '^it v and ( f th( National Advisc^r v Drug (Jomrri ittee of the Food and Drug 
Admiriistratn/n. an^' h:i^ been a consultant to I NESCO on Liu? Access of Women 
to '' ecJie.ical (. ax\r'r. in the 'A (^^t Coast I'U^giori of the I niter] States 

hi pnwat'^ li!o stie is tli^* wife a Seattle nt!orn(-v. 



I WOULD NOT HAVE BELIEVED IT! 



Carolyn F. Phillips 

Senior Engineer 
Division of Industrial Hygiene 
New York Str.te Department of Labor, New York, New York 



If someone, during my last year as an undergraduate mechanical engi- 
nec.-ing student, had tried to tell me that 10 years later I would be a Ucensed 
professional engineer practici.ig in a field I had never heard of and currently 
fighting for a leave to do postgraduate research work involving animals. I 
would have assumed that they were completely out of their minds. But how 
true it turned out to be. However, let's go back and start at the beginning, 
if I ciiii figure out where that was ! 

I grew up as an only child, in a household where there was a real do-it- 
yourself attitude toward repairs, as a rroney-saving method. I always had 
an interest in hov/ things worked, what made them tick, and preferred my 
cousin's train set to my dolls. An avid reader, I found out in junior high 
school that science and mathematics were by far the most interesting of the 
required subjects, and in addition, I was interested .'n art. 

I was fortunate to attend one of the better academic high schools in New 
York City, with opportunity for extra courses in math and science as well as 
special subjects, such as advertising art. I was encouraged by my mother 
to look for a field of study that would lead to a good career. My mother had 
only had the opportunity for an eighth-grade education and, my father having 
died whon I was three, she faced the necessity of a lifetime of work tlK't she 
was not well prepared for and had not expected. She strongly feK thtit, if at 
all possible, I should have the background for an interesting, well-paying 
career in case it should be necessary or I should desire it, married or not. 

One of my first interests was commercial art, and while considcrir • 
that I also came up with the idea of a drafting career. At this point in 
I had no contact with engineers, knew little of the field, and probably c 
sidered it slightly "far out. " I found that there was another girl in my class 
interested in the same types of things, and we requested permission to take 
the mechanical drawing course as one of our eleotives. That request provo J 
to be the first stumbling block. "That's part of the boys' shop-course pro- 
g'-am. You can't take that. " We asked around and found that the teacher was 
a woman, actually an art teacher who became a draftsman during World War 
II. Armed with that fact, we tried again with the guidance counselor, managed 
to get her support and eventually permission to take the course, which we both 
enjoyed; but we began to realize there was a lot more interesting work behind 
the drafting. Thus the idea of engineering became important. 

I had never heard of SWE, which was in its early stages at that time, but 
wrote to engineering schools for information, tried to find people who knew 
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engineers, to get some more details, invaded the librcry, and beg'^n to be 
convinced that was what I'd like to have a go at. After all, it combined my 
interests in math and science, even touched on the art interest, and tied it. 
witli my interest in how and why things did work. 

While there were some people who tried to discourage tlie idea of studying 
engineering, the second real stumbling bloc'c came when I found that some of 
the engineering schools in the New York City area did not accept women under- 
graduate students. (This has since changed!) I was fairly restricted tc the 
New York State boundaries due to the Regents Scholarship I had, and because 
of other financial factors, a school that was within commuting distance was a 
better choice. This was helped by the number of tichools in Nev. York ( ity. 

The decision narrowed down to City College, a large city- supported engi- 
neering school with no tuition charges, or Pratt Institute, a small school 
where about 50 percent of the students lived on-campus, with a good reputation 
in engineering as well as art. The decision was made when Pratt offered jome 
scholarship help, and I became a commuter to Brooklyn. I found it a tough 
curriculum, plenty of work, but challenging and interesting. There were some 
minor problen^.s (the school wasn't used to women engineering students), but 
fortun*;itely there were three oT us in the mechanical engineering program. A 
few professors delighted in making life difficult, but we found our classmates 
friendly and helpful, and even an initial prc^blem with gym classes turned out 
to be a benefit for us since* we were allowed totake fencing and life-saving as 
substitutes. The guys in the classes (a good percentage recently back from 
Korea and studying under the G.I. bill) stood up for us to one professor who 
delighted in embarrassing us, and they thought it great fun when an older 
professor almost panicked when he saw three girls walk into his machine shop 
to use the equipment (we proved that we could run the lathe if shown how, and 
that our forged ci isels were usable). 

By my junior year in mechanical engineering I was becoming very inter- 
ested in the nuclear field, and somehow managed to find a summer job at the 
Atoiync Energy Commission's Health and Safety Laboratories in New York, 
doing drafting and some limited design work on parts that were built in the 
shop next door. Those machinists sure didn't hesitate to ask pointed questions 
when the drawing didn't make sense! While I learned nothing more about the 
nuclear field that summer, I at least had an introduction to the AEC and some 
of its workings. 

Job hunting became another problem during our senior year. Many of tliu 
companies that came to the campus did not want to talk to women; some of 
those that I wrote to sent polite replies but had '*good** excuses for not offering 
interviews. One was that I was too young; one company even required that my 
mother sign a form since I was under 21. I managed to get a job as a reactor 
engineer for the AEC at their New York Operations Office, and happily went to 
work. (The other girls in my class also had job difficulties and did not get 
them until after graduation. ) (| o 
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I workrcl on various SNAP {^yytvni^ for Nuck^ar Auxiiiary Powr-r) projor ts 
under a f>n>if'ct (^np^'wu^ r, visited work sites, and the various odds and onds 
*liat umior ^^n-^inc >(>rs in an organization j^^ct to do as thov l(*arn the ropes. I 
disr<'vered I was ^iven inereasin^^ rcsponsibilitic^s but was not considorod eli- 
Ji\])\r for a ^rainim; prourarn for voung engineers involving periods at siioh 
;>la'."t s as Oik Hidge and Ar,w>nno National Laboratories. The real reason 
•.va.- that Mit" .• were afraid I wouldn't stav long (>nough (I'd get rnarriod and leave), 
*houirh othei rc^asons wer(^ given. Thev did have a tuition rein:l)ursement plan, 

i starred on a Mastt^rV'^ d(^gre(» at New York University, at night, in the nu- 
•'1 'ar eiiginecMdng program, Hv iViV s(»( (^nd year I was beginning to wond(.*r if 
"hi.*- roallv whjt I wantr^d to spend a lifetime at. but before I oarne to a firm 

« or-.^ lusieifi M'e AlX' suffered a periodic; budgc^t cut. and instituted a RIP" (Hedue- 

n ir: 'w-r-.-es); b(»ing the low girl on the totem pole. I was give n a Rll"^ notice 
and :-t..jrttv.i job himring and rr^thinking my gcjals and interests. 

I in- I'stig.iteri a nurnb(»r of areas That I might be qualifi(>d to tackle, had a 
few offers in the nuclear fiehJ. and looked into the c(nuputer areas. Then bv 
ehanee, sonuH^nc* suggested that I go to the New York State Kmployment Offiee. 
wlneh had a section for prcjft^ssional peop](\ 1 decided I hai nothing to lose, so 
I went, and among tlie jobs that were possibh* was sorr.ething that they e dh^d 
Itiiustrial llvgiene i:ngineer. .My immt^diate reaction was "WTiat is it*^"; but 
tho intervie wer knew only tli- bri(*f description listed, which sounded interest- 
iug, as it in\'olv(nl field work and s<H^med to have a good deal of variety. We 
n,ad(* an appointn)ent for an interview with the chief engineer, tliough he was a 
bit doubtful about a girl. I became fascinatc^d with the job the basis being 
Mie r)r(-/ention of oeeupational liealth problems through engineering evaluations 
and control and h(^ wa:, ir.terested in hiring mc. However, he said one pos- 
sible probh^m involved the mines. They were the responsir..dlity of the group, 
but there was an old superstition among niir ers about letting women under- 
ground. We discussed the problem, and then he asked if I minded climbing 
or heights. Mv answer was "No. " and he said some of the men werp afraid 
to elimb and wouldn't, so that if Pd do that he guessed it would work out evenly, 
and I was hired . 

This was thf^ turning poinc for nu\ and Pve ba^n in that field (^ver since. 
I switched my .Mastr^r's program to the < ivil engineering curriculum, with the 
saniUiry engint^ering option and an air and water pollution emphasis. So I was 
an nidustrial hygif^n(^ engineer, doing work mainly on air pollution problems in 
mdustrv within New York State, as an employee of the I.abor l)(^partment . We 
did a fair ainoun* of stack sampling and soriiehow this g(jt written up In the D< ~ 
Fxirtno nt's papr r and pick(^d up by the NEW YORK TIMES, and there ensued a 
spat(> of artir'b'S with sucli titles as: ''She's Up in Smoke," "She's Climbing in 
Her Car(M'r as an Engir.> ^ r. " "Woman Rises in Man's Position." and "Woman 
Mate Factory InspcM'tor Reaches Ibdghts m a Man's Jf)!). " Th(- last title 
< ausod sonie ( onsternat ion at work, as there was an inspection group, and 
wo alwavs had n:ade sure we weren't considered a part of them. But 1 learned 
that writers do put wonis in your mouth that you see only when the item is 
priTited. These even led to an appearanee on "To Trdl the Truth ' that was 
great fun (»ven if I was a n(»rvous wreck (but tliey guc^ssed meM. 
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I tinisru'd mv r\onini^ studies, ri r-*-i\(\i a Ma.stci* of Civil V.n'^inrerin^ do- 
l\ri'o in 1004, and br^^an studies for tho |)rorossional f^n^^incerina lironso that 
would nrrcssarv for further promotions bocauso of tho involvomont of our 
di\ ision in {)lan rrvivw of oxhaust systorns for o(:)ntrol purposos in industrial 
installations. I had foolishly fi^^urod that I wouldn4 nood the P.L. lioonsr in 
the nu<"l(»ar nrva and had not tak(^n the lin^nnec^r- in-Train ing examinations 
•.vhen I firs* ^radiiaved, so I had to 20 hack to the be^nnnini' and take all thrc^e 
parts. J-'mally, 1 did l^'I niv licensi', in 1907. 

Abt)Ut 1008 or '00 I realized that th( re v/i^rc a number of ^a|)S in my baek- 
;\ri)\uvi that Td like U) fill m. Herause of th(^ intr^rdisciplinary naUireof the 
v.-erk, I fei^ J needed bf^tter baek^round training in some areas: en^iiief- rin^, 
n^.<- iu al, and laborati^ry. 1 f^dt that I had found \hr fi.dd for rne, that it was a 
relevant ( ar^'er* tluit allowed nie to take e(;nstruetive aeti.in in today's soci(^t\-, 
but tha" ir.v scope n^M^ii'd to b(* brr/ader. .Ml along, I had b(>(-n s( nt by the 
Stati* to sj)e( ia] courses in [jollution e(^ntrol, noisi' evaluation, and such sub- 
n-i-ts, l)ut 1 felt tlu n(^ed for a eoordinatrd nro^^.ram. After some* investigation 
<«1 local fa< ilities I enrolled i evening or lat(^-aftt»rnoon courses .?t the* New 
\ ork I niversitv Post TlradnaTe Mf^lical Schools Institute of Environmental 
Medicine. After- a year or sf> of this part-time study (jne of n\v professors 
asked what I inteiKled to (io; was this it or was I intorobted in going (»n for the 
I'iil). I h.adn't given too much serious tl.ought to that aspect until \hcn but be- 
gan te de son asking around about p(Mential resean'h. projects and possible^ 
funding, aivi to inv(\stigate the pos'^il)il it ies of a leav(^ r.f absence to (io the 
work This brings us back to the point where 1 start(Ml this paper: I would 
not luive be1iev(^d it, would you'' 

It took a gO')d fjcal of ciise ission ami argument r(^garding ben(d*its to th(» 
Divisicn and the Stat(\ <loul)t ab(Mit i.;v return, and many other points befi)re 
I was able to ge^ a leave of absetua' for a tv.o-yt;ar i:>erio(J to do potential 
Ph.l) resc^arcdi, bu? 1 was sue ( (*ssful. In October of 1970 I enrolle(i full-time 
in a joint program of the Institute^ of lilnvironriK^ntal ?.iedicino and t[i(» (Graduate 
l-.ngineering S( h(M)l at NYU f(^r a PhD, through th( Department of Civil Engi- 
rieermg. Mv researc h [)roject was t(^ involve^ th(^ development of equipnunt 
for contiueting the rcsc^areh experinients to (^valuat(^ thc^ (Effect of mass con- 
(< Titrations of r(\'-[)irabl(^-(i\ists inhalation on the clearance mcM hanisms of 
the hiTig. Since dust inhalation is frcqm-ntly the cause of occupational disease, 
thiis pt^oject was (iirectly job- rehitt'd . 

I began stii flies in l<.;xic(;log\', varOous en vi rajn mental prcjbleiijs, and spc- - 
cial anal\ tical techni f|U( S, and biM aniC (Uigrossed in tlu" develoi^ment rd' the ex- 
pc^rdmental (Mjuipmc^nt, Tlie innalation studi(^s were* (^onducted by using radio- 
a( ti\'e, tagg<'d af^rosols along withi coal and iroti-oxide dusts on miniature 
d(»nk*'v;;, with th(^ data being takcMi \ ia external d(Mcctic»n of gamma ray emis- 
sions, .lust picturc^ :in engineer, <'ity born and raised, taking blood samples 
from a donke\ ! 

1 have A !•( t u c!u (] lc> New York Stat<^ as a scMiior industrial tiygieru* (^ngi- 
n(M'r and am trying to (complete th'» write-up of tlie thesis. T)ie job now inrdudc 
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ovaluatio': of ];;-d-.st.r«ial in^iuW idions , cxnuiiriiixinn (A' ctiu\)\(^x pinny for cx- 
hauj-t svHtoiTis and a('nial irisiallations for coriipliari'.a- wit!^ 1-^^^al r^ qui n tw^ nt- 
as Wi'W as i-Ayordini^'inri wjth tin- niodioa] and laborator'v pcrHonnrl ou cvalua- 
Uon of potontial -r^M-tis of onvironrx n^al toxicants, required sainplip^ to. Vi- 
n;.]ijes and effoetivt- n. ans of control, plannin;^ of j(Mnt fi(>ld visits, and sul)- 
seciuent data an.dvsis. Supervisic; n of fi(dd teanis often beeonu^s hurtiorous 
v/^MTi sonw of ihe junior me:: are olde r than I or v/(- have a joint visit witli a 
v/oiiuin doctor, malo ni;r.sf , and l)or}i rnaie and rernale en^^ineers. I've noted 
that (]u^ |)hint enLnnot>rs or managers oftrn fori:;et vvhi( h of th(» men have b^on 
there ree/ntlv bur al%vavs ren.riuber tuv . That can be ^ood or bad, dep(TirMn^.| 
on the i-rj)f.rt v/o subir.iMc'd and its rcou i reme nts . 

I^iirin;^ HiV !\v.> ears at seluxd I some work as a consultant in the 
field: plannin:^ survr vs, condueTin;^ fu id sampling, anci mcikin^,^ rc-ommenda- 
tions for cnaincM^riruz controls. This hchx d iri\'r me a si i/rhtly'dif ft^rent p(^r- 
sptM tivc than 1 haci frc^m mv \v(.»rk for the Stat(> ^u)vornment. All tlirou^h 
t. se lobs I have \u ^ ri active or become active in professicmal ^i-oups su( h 
as ASMK (me. ham. al engineers), A PHA (public health), ACGIH (industrial 
liv^ierie). and of < our'S(^ SWi:. Pm eurrt^ntlv busy as a mrml)(»r of the ASMi: 
Sa^etv Divj-^ion's f:>acutive Committte (wluch in(dirics (^^Maipat ional ftealth), 
and an Intersoc let v Tommittee on I^irti. ulat(^ Sampling, and as V iei^Presi 
dent (^f SW'P. Th.>s.- activities have been most bc^nefirdal . both personally 
and prcMV'Ssionallv, and 1 plan to ccnitinue them. Prcs(^ntations of papers, 
seminars, and leaciin;^ meetin;^? have all addtnJ to my professional ^rowtli'. 

Wir^t's the next step'^ 1 do not knov\ but Pm euite positive* that it will net 
be dull and hav<- jearn.-d that you can make ehan;r(^5, that one eurriculum does 
not lo(^k you into a ( arec r, that sometimes cha/i^es must be made aft(^rward, 
when vou urc better able to grasp \hr total picturt* and know what you want 
vour life^-stylt^ to be. I.ookinu back, I have often r(>aliz(^d that the turning 
point for me wa.^ probablv the RIF notice. As much as it shatten^d me, mo- 
m-entarily, it was an ev.-nt that forced new thou^^hts and decisions. It resulted 
m a totallv new car( a^r iJiat I would nevr^r hav<> thcai^rht of and mi^ht never have 
known about . 

At times, perhaf)s, Pve liad to be on my toes a little more than my male 
counterparts, be rt^ady to overcome son>^ problems discriminations that 
dan't exist for a man . . . some prejudices. But ihr barriers have erumblr^d, 
f(>wer doors are closed, and Pve learned iPs (^asy to command resr)^'ef from ' 
male associates in /general, both as a lady and as a professional. I iiave found 
that sometimes I can make a r ontrib\ition f)c ause of differences in i>svcholo;.r- 
ical makeup, ra^mbinmg then, with training an(J aptitude to help find a uriKjUe 
solution to the problem of the n:oment. 

In cone lusion — despite any stumbling blocks. N n)|)orarv f)arriers, and 
soita/ continuing! anta;ronisms m coworkers in sona* areas, P\e found enuiner^r- 
in/4 a riiultifac et(^d career with all kinds of potential, a. lot of rnmu for improve- 
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n'lr- ir ck' prof* • 5 >na] a^MM 'ptanco of cniiinor^rs (in lyvnero.}, not iust 

.veil < t:) I'-.t fiill fun, t'lialjr-n^c , und faHcination. 



C:i rolyn 1-', Phillips 

C :iroly:i Phil]ij)s, sp<H*iali zing in industrial hygiene and air pol- 
L:n^'n ^.onlrol cn^^iiu/^. rini;, ^upc. rvist .s engineering^ field t(?arns in conducting 
I t)iiiph tc industrial plant evaluati(»p.s, fj oni in-piani health and safety to sur- 
•.i'V.s (iiu IiidiriL' sanipline^ for contarwinants) of plant emissions. Her responsi- 
i.iljtics also in. ludr th^.- n\'uning, for office and field. c>i new industr-ial hygiene 
;.f:'S')rin'-^. 

-h(^ eKandncs j 'lan.-, and irtr tallat lon.^ (.)f exhaust systems for (,o!nplianc:e 
with the lai)or law. industrial cudcs. and sound en^zineering practice, approving 
pro(x»sed insUiHatjon- nr nuiking rccoinii «Midati(.)ns for i*evision (jp rerlosign. 
She evaluates f)r(K:es.s operations to (hscc^ver |>ossible ill effects to workers 
from industrial health !ia7arr|s and cli<H:ks ai.' pollution control nu^thods an(l 
t<H hniques to d-terrnine compliance with ruU\s and rc^gulatums of the [Jepart- 
jiientof I'.nvironnKmtal Consein-at'on. Wor work re(]uires coordination with the 
state .Merlirnl l)et»artment aiivi the e:hennstz*y I.abocat(;ry m joint engineering/ 
meriical ficdrl visits anrl data compilati<:n and analysis. 

She received h(M- HMI-: from IVatt In-litute in l!^(.0 anc) her :ACK (Sanitary ' 
Nuclear) from New ^ork I nivers tv in 1:)()4; she has completed lior l-'hl) 
studies and rc^^earch at ^.'ew \i)vk I. niversity. Stie is a registered professional 
enLMnei'r in the State of New NOrk. and was ;:,reviously a reactor engineer at 
the N(^w ^'^ rk office of the 'v . S. Atonnc Kncrgy Commission and a consultant 
ii) i:nviix>nmental Analysts Inc.. of Cardc^n c: ity , New ^ork. 

Miss Pliillips lias written or coauthored numerous scientific papers an(J 
articles; she was an invitc^d participant m the ll.*G(i International Conference 
on Atmospheric r;mission-: from Sulfate Pulping, sponsored b\ the l .S. Puljlic 
Health Serv ice . 

Her f)r{)fessiunal affdiations include scMiii^r mcMnbership m the Society 
of WoHK^n Ilngineers (vicc^-f)resident. 1^)71^-74) and memhershif) and conmiittee 
wor'k in the American Society of Mechanical r:ngine(»rs, the Ainerit:an Public 
Health Association, the American industrial Hygiene Association, ami th(» 
Anu^rican C/onference of (iovorniriental Industrial HygienistJ. 

She is also active in the Metroix)litan Synorl ^'outh Ministry C()muuttee. 
Xho Af»|)alachian Mountain Club, and the International r)( canographic KouncJat i(Mi. 
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ATTITUDES ABOUT AND OF PROFESSIONAL WOMEN: NOW AND THEN 

Vera Plcss 

Research Associate 
Project MAC 

Massat husc'cts Institute of Technology, Cambridge, Massachusetts 



I recreived my PhD from Northwestern University at aboul the same time 
my first child was born, and we moved to the Boston area because my husband 
accepted a position at the Massachusetts Institute of Technology, I v/as i 
lecturer at Boston University when my two older children were young. This 
was a part-time teaching position. For those of you planning families and ca- 
reers. I think you should consider whi-n in your career is a go(xl time to hav<' 
(liildren. and as vwu U as is possible work full time. In academic areas a 
continuous career is expected, and it is very difficult to return after an ah- 
s«-ri<e. Until this situation is changed, as I think it should be both for women 
and n en, I 'liink vou should be aware of it. 

After fivf years at B. U. , I felt that I must return to research. The first 
time r realized tliat professional life was really different for a woman was 
when I looked for a job. I received replies like "Don't you know this is a 
men's college''" (there was a women's college attached to it) and "You don't 
look t- Jgh enough to teach men," or "The last woman we hired here did. ..." 
and this was followed by items like how well she computed or sne was not in- 
novative, as though all women were alike. In facing theue problems, I felt 
isolated; nobody was concerned, and I knew no one in that position. I ac- 
cepted a position as research mathematician at the Air Force Cambridge 
Research iboratories. It presented me with a good opportunity to do the 
type of research which I enjoyed very much. This was in the area of error- 
'•orrectmg codes, a niathematicaltupic with practical electrical engineering 
applirations. I enjoy both active mathematical research and the challenge 
presented by practical p-oblcms. When my laboratory was closed last year 
I joired the M. I.T. Electrical Engineering Depar. meiif . working in conipufer 
scienc(\s for Proj.^ct -MAC. 



The rr.ain impediment to a woman's pursuing a professional career is the 
\veH-ni4h universal assumption that shn will not. The assumption is that she 
will marry and stop her prof.'ssional activities. If she continues with her ca- 
re*. r vv hile married it is assumed that the arrival of children will terminate 
or seriously slow down her activities I believe ihat we must all fight these 
assismptions in every way ptxssible both in ourselves and in others. 

The best c ourse for a woman herself to follow is to pursue a career con- 
'ipuously, whether or not she has a family. A man does not need to choose 
between a career and a family, and a woman should not be faced with such a 
choice either A won.an should realise that it js important to pursue a career 
in adult life, that it is much more difficult to resume a career after an extended 
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in^ rrupt ir;T; (althou^li this latter is rnor^- (liffic ull. ttian il ner-ds to be). If she- 
ni:irri<^s, ♦his attitude should be shared by hor husband. Sho should not leave 
V t«> ( hjn(C i\v^\ th:n;:!s wil! ^-'ork then.se^ves out. Ihou^jht also should be ;4iv(^n 
U' the liming of the l)irth of children. At cc^rtain times, from both professional 
and '•(•(nioinie views, et.^ldren are k^ss disrupti/e to a carcM.^r than at other 
TiriH^s. Tiiis nn^ht involve th(» postpon(»ment of <.hildren. 

In addition u^ the vrorean's a\rar(*noss of her own career, she should be 
:uvar<^ of tlv attitudes around her toward women. She will have to ign 3re a 
•rreat nuin!)er sianais tel liner u^r that r'(>rtain ^-^aths are closed to her. Sh(» 
will havt> to pursue lier goals, (.^n many occasions, on her o\vn initiative and 
without the encourat^enu'nt that a man would receive*. Al*^'n are n^ore often en- 
coura^tcl to present paf)ers at professional meetings than women are; th(*v are 
more often encou-^a^^'d to applv for fellowships. TYwy are more often advis(»d 
to a|):.>lv fe-r the hr>st possible positions they could occupy. Many times women 
are adviserj to nwikc^ do v,'it!i second-rate positions boeause it is felt that they 
are no; stM'^ious about a career, or that a woman, whether she is S(*rious or 
not, just wouhi r.ot b(^ eonsidered. 

■\ w(»icai> s!v)utfi not b(^ (h^tcrrc^l bv ail-male institutior:s. She should at- 
ra nip't to vr.^i^r th<Mn. U'lic^n she* sca^s [^r* doniinantly male de[)art n^ ^ait s in our 
aiii versit les , shr* should not take this as ;i sij^nal that she lias no plac(^ th(*r<v 
:-^he will be (loau^ h'»rself and all v/omen a servii f if she can ^\cX in. So apply 
{'or the b^ St positions arifl dlowships ^'^>u can. Som(* of you will make it and 
sora- v,on'^. At h^ast \ou will hrxve tried, a.nd if many won en try. women will 
ja't thoso positions eventuallv It is far vour own sakos and for the btmefit 
' tf a I ■ won .f II 

' J aru^ t overonipaasize thr' importanc e of r*Ar r!a)d(ds for wornc^n. If 
wona n art^ |j resent ir. thr seienres at uriiv(»rsiti(»s, women students will be- 
lieve thev too ( an be adiic^vers if thev work hard and have the ability, the 
men fac ultv ni(Mril)ers will have different expec^tat ions for their women students, 
and the nien students will regard women as professional also. If a young 
woman wants to marrv. have ehildri»n, and pursue a career, she* should have 
(»xamp!es t(^ [pattern h(»rs(df bv. She should have people to go to for guidanca- 
and Cv^uns(^l. I ioiibt that nu)st men facultic^s could fill that role. W'on^en on 
th(^ faeulty (a)uld also a(^t as advoeatc^s fo!* women; not all women will, but it 
is !nor(* likf>lv that a woman will. The presence^ of wonu^n will stop the un- 
' onscious signals given to women tfiat tli(»v eannot succca d. Nothing els<^ will. 

N(*edleas to say. women in important positions in industry camld bf* the 
ne« (*ssar\ role* models for the younger womc^n in industry. Anothf^r impedi- 
iri(»nt to the advancement of women is their absence from the buddy system, 
P(a)pl(» gf»t job off(»rs. positions on impc^rtant (tommittees and so on, based 
n:<'rely on a phone call from one frie^nd to anotho**. The qualifications of all 
j>ossiblr» cannidates are not weighc^d; just a name is mentioned in a friendly 
conversation. This is the buddv system, and unfortunately women are not 
often n.^ntioned. If there are women in top positions, thev can give input to 
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the nomination of wornon for frood posit ionf=. Whon all thingn are oqual sno- 
nal efforts by and for women will hopefully not be neces^:arv, but until'then 
vvr all have to ^'ive women all thp push we can. 



Vera S. Pless 

- . .V'Z^' ^^r^ ^ '^'^^'^'^^^ Associv.tr at the Massachusetts Institute of 
. ;y Sh,. cved . -hB degree in Vj-iU and an MS in Mathematics in 

; ■ l.o ii at the I niversuy of Chicago, and a I'hD in mathen.atics at Xorth- 
= ( nn ersity m l'»57. 

in she joine.d Hoston L.-niver'sity as a lecturer. From 1961 to 197'> 

..tu- was a research mathematician at th.- Air Force Cambridge Research " 

: '^r;/"-^'^^-^-' ^-^^-^ "^'---^ O-Oay Award for the best ALX-IU 

az h p p,.r of the y.av and in 1971 the Patricia Kayes Glass Award for ^ 
fb» b< .-t scientific contribution throughout the Air Fo,-ce by a uoman. 

Sh..- is ir.ar, i<.d and the molhc: of thi-ee children, ages 6 to 16. 
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MODEL OUTLINE 

Mar;/arct Pritc-hard 

Consulting Industrial Engineer 
Portland, Oregon 

1 ■ intk ouuc:t]( )N 

One of the important facts of lif(> to a career-oriented individual is the 
ever-present resume. A resume, to get the job done and literally "get the 
job," should tell the important and interesting first immediately after your 
name, rank, and serial-number information. Don*t make the mistake I did, 
early in my career, by trying to impr<?ss them first with the fact that I was 
a high-school newspaper photographer when they were looking for my engi- 
neering qualifications (which I had put at th(^ bottom of the page). 

Tlierefore, I am going to record my engineering dossier for you in re- 
vr>rsc order. This tells you a bit more than Dr. Matthews did, about my 
current activities. Taking this as the top of the tree I shaU retrace my engi- 
neering car(M^r to its roots my basic c:haracteristics and education. 

2 I'HKSI :N T sit I 'A TION 

.\s indicated to you, presently I am a self-employed consulting industrial 
engincM^r. The current project is ecology-oriented in that I have dev(»loped 
a wastewater treatment system that recycles water for the large commercial 
laundries and some food service industries. (Other applications are waiting 
in the v/ings to see if the system can handle their efflnent also.) F;arlier I 
used the word design; to clearly define this term let's say I modified exist- 
in^: hardware and married existing systems to get the job done after I had 
broken the problem down into components that could be handh^d by each of 
the svst(^ms that were part of the marriage. The big mistake others have 
made in the past was attempting to handle the waste in total rather than as 
romponents. 

As a (consultant I work not only in wastewater treatment but also in all 
other facets of industrial engineering, such as material handling problems, 
inc-tbods analysis, job description and evaluation, and most important en- 
ginec^ring management and training. At the present, due to its national im- 
pa^^ t, water pollution solutions are taking the major portion of my time. 

My extracurricular activities tend to b(^ engineering-oriented. At present 
I am ( o-' hairman cf the 1973 Joint Engineering Management Conference, in 
St. Petersburg, Florida, October 25 and 26, 1973. This conference is spon- 
sored by the management groups of eleven of the engineering societies. I 
participate as a member of the American Society of Mechanical Engineers. 
The conference is for engineerinj;^ managers and vice-presidents, providing 
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information and odu- atior, ui i:p-d:>tin- 'h<-ir skill.c Th,. thvmo of ih.- ron- 
f.-rrnro is the Irnpa.-t of CompMitiv.. To. ht.olo^y en Kn«in.r.rir.« Mar.a^.rrH.nt . 

Xoxt voar ll^.,. .:onforonco is in M..xioo Citv and I havo tho dubious honr.r 
'.f hoinu .-^.n.. ral . cnforon. .•hairinan. (I)r, I iwur anv offers to h..]i/> x„ 
Hist liko the ar-ir,y -- (ion't voluntorr ' ) ' ' 

An lusf in < as.- you arc wond(>nn^r what I do with inv spare tiino I c-til) 
plav witl. that rarru-ra loft ovr from high s<-hool. Then, as a notnr' r ),'•<- 
Jionian. I en,ov wilderness hiking. And now, if niv eolleagur.s promise- not 
to lauan, I enjov travel foreign travel. With that eonun.-nt I elo.e that 
portion of r:,v r..sunw whieh has the heading Present Situation, 

Pr-ior t, hanguig out inv shmglr as a eonsultant, I was <^n,pIoved a- a 
plant industrial ongin< er, working for a national ehaiti of largo ir.du-^trial 
aundr.es. Hefore leaving the eompanv I was reporting dir.H tlv to tho ,-hair- 
..n o ,h,. hoard of direc tors and president and carried a business card with 
V ; , "9 l-gineer My ,oh in this capacity roquirc-d that 

Msit the 12 eornpanv plants twi< o each year and audit tho onguioering fun<- 

Z'u ''-''y >^"^' -'-"l^^ '-^-dit tho fiscal/finan. ial 

.unetion. III ^,,,.0 you (.n<. guoss as to who Designed th(> audit svstoni and 
orrnat, ( Mv one ol)jo< tion to rolo mode s is tho horn-blowing aspoot ) My 
tenure in this job was throo years and I worked with six oth<>r ongincM>rs 
n'-n. of course' A human interest point about one of those six men: ho was 
a H.nd.. so not onlv dia wo have to adjust regarding tho "Ho Lngmoor" vorsuc 
Sh.. hnginoor, but has:-- philosophies and attitudes wore involved Our" 
.secretary had to explain ono f^houting match to olic>nts in the fovo^^ Hor com- 
rnont was Thev work well together really! " Ours wore just friondlv dis. us 
Mons but c arried on tho higher decibel range of India and femininity: 

tho <o,Tmv 'f W ^^""^"t''' ''>^^^^^' "-"'-^'>^^r ac tivities inoludcl 

he >o< lotv of Women Lngineors with assignn.ents involving scionce-fair iudg- 
mg and guidance activities with .TESSI (Junior Engineers and Scientists Sum 
niet^ Institute, a two-week summer program for high-school juniors and sen- 
iors giving them insight into a toehnically oriented colh^ge oxp.>rienco) . 

iiac k to the job history. My r.Msong for leaving this jol, was that the 
oompany closed out its engineering depar1m.>nt and wnt to service bv outbid., 
onginooring consulting firms. So I became a consultant . 

4. ]M!IO R l-'^iIMX')VyiE.XT 

This category on a resume is a catch-all, with main emphasis on job. 
hat are applirablo to your chosen field of endeavor. Thr reforo I shall start 
this brief section with eight years as a valuation and mapping ^lork for 
an electric utility company, designing and mapping transmission and distri- 
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i.'uMf .n liiH's for tri' pov.-cr, v/orkini^ witi: and for c n;4in(M^rj^ . My roason 
h'.ivmi: Miis uas to r'<'1uT'n to sc'tiool to finish m\ f ii^in^'oring ^Uudios. 
Cl iiif- Ov'irrt v/ill l^c ( -v(»r<'d in de tail ir^ trn- soc:t.ii>n rofj.a rJi n;z ruJucatiwn , ) 
()t!u r (-nij-^lovTrw-Mt incii;dcd «'K.;ht yoar.^ in tho stock niarkct as lu-ad ch-rk 
lor u /•.:^\'iil)i r i^ irin m tlu^ir loi a] olfico; also throo y^.ars spml sd^- c^rnployc^ci 

.1 ^f'V ac^ii^rh r !or thl*r:^pc'Utic toys, one surnrnar as a fire lookout, and 
< rit siiinirjT v/!^'i a i.( v.'s, s^-rvico; and sin'-(' this is not a jo:> liist or ; f(,)r s^ cur- 
V\ ; l<-:iran« f Tii. st( j>[^;n,i' Iw-r-c. No nic/rc toots. 

I'oi' p* Tsona] aiH'i i'Cori.>riiif rr;LS()::s, tln' od'.ication of tliis <*ri;Mn(M«r is a 
s' r':i'.;.:«' patc hwork ])r(\.{ran.. 

I'niiit Hrir: Dim- 'o p;(dio fivs; vcar iri scdiool was limited io 

^nurs, hut I niana,L;{'{l to f'nisii in four ^ t '^r^s with rn\ (dass. 

Poifit 'r-,v(r Ah. MMap.ci- :\\v{ I fou^^Mit and won a victory in i'j ttin:', nio c^nrol- 
d in in<M hani^ a! rtudiaM-i'in^ prcp.arjtor-.' rath^-r than honir- coonorri ifs or 
M.:^.n i-ri iai ( onrscs T\\\s is where my naMiral talorits intended mo tc^ ho. 
.\ Minrv. *hinj, i'^ i'<at it was db»dn;4 wartinw' and tho morh.anij^al-'drawin;^ toachor 
v.-a- a w.'>n-ar. i^v;t wo sMii ha:! a fi^ht. 

PoiMt rijtwoj \'pnr\ romr)h tinn of hiidi schi.xd, family (:iro\;n)starH os 
for i^i r: i- ud > tla- l;^!)<^r ma>-k('t to i)(Mt)n.r' t'amilv hrr'atlwinnc^r . This meant 

»'n:.M ncc rirjL': (^in* ation was fori ( rl into tlio ni^^ht - s c Ik m>1 rhanncd, Avith its 
1 i I! :M ( rl o\.i V r-ir nhi m . 

INnir^ lM)\i_r: Darin..! nr.- tonvirt' w^d\ th(^ ol(M -:ric utility company I was 
W'lrkm:; widi i riumcc^rs, drawing ?2riOO loss per w.i.r. This rankled to tiio 
p^.int 'liat ] look ttn^ h'^ul, cjuit a $7 i'-dO- p(M'- ytva r jol),and went back to collo^^o 
as ;i ''n^ataro student." In f o t, the f( Hows in ci;^ss with me called aw "Ala'.' 
\ dr<'W th^ line, th.ou^li, v.du n nno of tlu- ^uys'\vi\ 's liad a babv and th(\v 
•A'ar\t«"! < han;M* m\ nickname. 

\\,\n\ ITvc: In * nid r.c » ri 1 1:; yoic edrcalion never ec asc'S. I'ixamplo: In 
v. orkm:^ witri was^ewatcT* trt^atmenl. an inciustrial enpdneer haci to re(Mhi(^atc 
I., r :( d in .-anlfary e?iLd nr-e i in.u. 

d'heri M:''T-e is tla^ constant [:ro' ess of \ip-da*in:^ in *\\(' fitdds of new tec^h- 
1 : 1 d c ; . . \ n ' ' f 1 M . ■» M • n » ' > e I ' ( j u i I s lea : 'i i i n ' 

' • J:' ^ ■ . ^ I .f 1:. J 1!' ! J:*5^.!I^Ii^L 

In <-orr;paTdsoTi with souk of my fri(»nds in i net-ri ii^^ minc^ has basi(\'il]y 
!..'en a h. ■; [)•>■ ex|:)erictHM . I ha\'c already m(»ntion(^d the one instance^ of un- 
erpi il pav v/hi« h ^a\ c nM- t]m j)nsh to :o") hack to scdiool. In retrospect, the 
(i*ctT siM]:\ti(His v/orth :^'.enti{?nini^ inv(dved two professors: onewhousc^d the 

; ad*' : -'i^M t(> flissiiade v,\<\ iind anothi^r who thoii)..dit he could drive me 
• ,Mt (^f ■. la5-;-> wi'hi dirtv si ni* \>n\h failca becausr- of my fellow classmates/ 
^:ikin^ tlKni lo *ask i'or i'. t \ > 



A final situation many of the girl engineers have run into is inadequate 
rest-room facilities that prevent hiring a woman. I solved this one for my 
future employer by asking him to install a signal light over the door Need- 
less to say. the guys in the office changed the color of the light from white 

^ I'^'i,*'"'" "''^^ ^'^^'^ Off^^^ horseplay doesn't come under 

L. O. C. 



'PURLLSH OR PERISH" 



Tnis - the axiom of the teaching side of the profession - ha^^ carry-over 
in practice to some degree. Therefore it is essential to be able to write and 
and speak comprehensively. My career to date includes several publications, 
not of the quality and quantity of my colleagues' here. Mv problem is I pre- 
fer to get my hands dirty with problem solving rather than with a typewriter 
ribbon. v i uti 

8. REWARDS 

Being an engineer is being a member of one of the world's largest fra- 
ternities of like minds and attitudes. This is one of the prime rewards of be- 
ing an engineer. You can really "plug in" when you're with the engineers. 

Tlie other rewards are monetar>- and a sense of accomplishment The 
monetary tends to take third place in this list of prime rewards; cballencrc 
and accomplishment are second on mv list. 

9. BASIC TRAITS 
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_ In the introduction to this paper I stated that I would trace mv car-ce- 
irom the present back to its roots - my education and basic charar-teri^ticc; 
1 have covered education brieHy, so that leaves basics. 

I have often said I was bom to engineering as a musician is to mu'^ic or 
an artist to painting. My basic engineering talent,was obvious bv the time I 
was four years old. My ability to construct and destruct tovs and furniture 
plus the inquiring why" and "how come'^ that kept my mother and grandpar- 
ents busy supplying the full answers, as I wouldn't settle for half-e:cDlanation<= 
Tneir handnng of a four-year-old with a talent, plus 14 more vears of mo-al 
support, even to m.y mother taking on the whole school board' to get me into 
nigh-school shop and graphics, was essential to my becoming an'engincer. 

_ ;-^'^J--er aspect, regarding my basic talent of an inquiring mind and ac- 
tive hands, is that of teacher cooperation throughout mv education (wi:b two 
exceptions already mentioned). Teachers -- or the word I nrefer educate-. 
- w.no recognize and nurture a talent to its fruition have much to do wit^ 
success or failure of an engineer. In the initial icb situation there are aUo 
^teac.ners. In a sense, the individual training you for vour oosition --e 
I /c.;- grade teacher in your formal education. 
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As a student in t nis 17-year program of educaaon, be vocal in letting your 
neeclj be known. The squeaking wheel gets the oil so it can do a better job. As 
an example, one of the SWU scholarship winners was having trouble with her 
job situation in one of the country's largest companies. She mentioned it to me 
in the course of a gc.ssip session. In turn,being the tease that I am, at the next 
meeting of the JEMC sponsors I was teasing this company's representative 
about the situation. He got serious with me and asked for details. The out- 
come was that a computer error in her category number, which had job-rated 
her into a position with a trainer at the wrong level, had caused her unhappy 
situation, Tiie situation and the category number were corrected and she is 
doing a great job for the company. The moral to this story is: when it's go- 
ing to help the situation, in buildijig your talents, be \'ocaL 

10. CONCIASION 

Even after that last statement the time has come for me to quit talking, 
so vo:: can be voc^aL Engineering has been a happy experience for m.e. 
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THE EVOLUTION OF AN ENGINEER 
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Delia M. Hoy 

Associate Professor of Materials Science 
Materials F^escarch Laboratory 
The Pennsylvania Stale University, University Park. Pennsylvania 

There are at least two avenues to becoming an engineer: one. to train 
specifically for this field, and the second to come in by the back door. WTiile 
most women now selecting this career will probably choose tlie direct' process, 
still others may come by circuitous routes, and those may find something of 
interest in my personal experience. My career has not been in anv sense tvpi- 
cal. but instead has proceeded by an evolutionary process, one which was not 
at all predictable from my background and past (in my view). But in compar- 
ison with the unusual experiences that certain others in the program have had 
in their professional development, mine m.ay seem rather conventional. 

Rut first a word about what this particular materials scientist or materi- 
als engineer does. The field of materials defined some 10 to 12 years ago. 
and my particular interests within it involve chemistry, preparative aspects, 
microstructure and related phenomena, basic materials characteristics of in- 
organic and ceramic materials. My responsibilities include conducting re- 
search, supervising graduate student and postdoctoral research in the areas 
of biomaterials, ceramics, glass, cement and concrete. Also. I organized 
and edit an international research journal, and do some consulting. It was 
really highly improbable that from my background I should become an engineer. 
Born in a rural Eastern Oregon community where even most of the bovs didn't 
go to college and the girls t\-pically got married after g-aduating from high 
school, it seems strange that I considered pursuing a career at all. I was 
turned on by science at an early age and led along by the goal of pursuing this 
cream, and was encouraged at the right moments so that eventuallv this was 
possible. I went to college, where I received a BS in Liberal Arts" with a 
chemistry major (engineering did not exist at the University at that time). 
Then I went on to graduate school to pursue studies best defined as applied 
science: and from there m.y professional orientation evolved and changed as 
did my research interests and efforts up to the present. 

There were certain unique factors which helped shape this evolutionary- 
process. My hope and expectation for the future is that girls will have the" 
possibility much m.ore clearly open to them of foUowing the careers thev want. 
That it w-iU be more natural and accepted, that it will be much less unique -- 
tiiis direction is clearly evident already. Nevertheless, for a woman the rea- 
sons for following a particular career may never be quite the sam.e as for a 
man. and some factors which shaped the evolution of m.y career m.av speak to 
Lhose present. 

It is useful to raise the question: Given equal ability or :Dotential, what 
factors are responsible for a certain wom.an's entering an engineering field 

101 
111 



while so many others do not? And one may need to step back from this a bit 
lurtht^r to raise a second question: A career or not a career? Fortunately, 
the latter battle is almost won, for a substantial proportion of people now ac- 
cept as legitimate a woman's desire? to pursue a career, but even tliis does not 
receive universal acceptance. 1 think the single most essential factor in an- 
swering both questions is for the person to have a deep sense within herself that 
this is a proper and logical course, that it is somehow right and is the most 
suitable use of her talents. Secondly, it is important to receive encouragement 
from the proper persons at critical points in time. Those in guidance will cer- 
tainly offirm this second factor as vital in enabling persons to shape a career. 
Tlurdly. tht^re is a factoi one might call luck, or circumstance, vsiiich opens 
opportunities. And finally a fourth that I call stubbornness, which keeps one 
at it. Ench of you may add your ouTi additional ones to this list. 

I have already ir.entioned m.y early and persisting fascination with science, 
but th:n\' was not much opportunity to develop this interest during my high- 
sc!ii.->ol yc-^ars. In fact, there was not much cliallenge, for in a small rural school 
i": v.as <^asy :o stay at the top of tlie class, and 1 used the considerable spare 
ti:::e for readinii and pursuing m.y own interests, m.usic, athletics, dram.a, de- 
hate, etc. ; bv:t was slightly bored over all. When it became apparent that by 
takiHii extra work 1 could graduate in three years instead of four, 1 proceeded 
:o do so Jtv^ t::;e Principars mild consternation! My biggest administrative 
battle, hov.ever, was to be allowed to take physics instead ot" shortiiand ( Rut 
li^e c^irls tak^-* shorthand, and you will be the only girl in tlie physics class ' 
There I cot rrry first gliir.prt:^ of tiie sliape of things to conieU 

Qi:iTe imDor:ant a: tliis staee was The infh:ence of ^Ive central people in m.y 
life, arvJ 1 s:iould net ;^o hirtner without m.entioning this: ^"irst, i:-y good and 
■.vise n^other, w'no had not felt highly fulfilled in her o\\n life, since she was 
ai.le- to be only a housewife, and who patiently stood by to encourage me and 
lit^lp make possible my doing what I really wanted to do. She also saved me 
*ro:t: a couple of false starts, when 1 appeared to be set on going in other di- 
rectior.s l}i:t was coin^ so through a sense of duty rather than genuine interest 
a:td acilitv. Second, :r.y sister, several years older, who was well on her way 
to reconvlnj a coolo^ist, and who with ntuch m.ore difficulty and against greater 
obstacles than I later encountered had been able to surmount t.hem;, and had 
already provided for miO a model, Andthird, rtyfaiheu, who, though he thought 
that most tvom.er/s nlaces were in the home, felt tttat his daughters \vore rather 
soecTaTTud that ihis advice did n:>t necessarily apply to them; thus, vrhile he 
did not actually sour tuie on to greater things, he 'vas able at critical rtomients 
to ctve support or at the very least not oppose. 

College days breu.ght new and wondrous experiences, the tree of knowledge 
v:i:it fruit literally waiting to be plucked, tne opportunity to explore philosophi- 
cal ideas, the m.edium. of study in srtall, intimate classes ''and this at a state 
universitv; \ the latter a by-product of tvar years and low enroUm.ents. The 
same circtmtstances also meant that science classes had about equal enroUm.ents 
ot vronten and m.en — the only tim.e I have experienced this in post-high-school 
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(lay? and tluit thr men professor? paid more speci... attention to us than 
opportu.-iitv ordinarily would have allowed. I have still fond memories ofthe 
rheinistrv pro >ssor who convinced n.e that an intelli<^ent beinj^ could niak(^ up 
fo- la. k of ha k^'round; of the ir.athematic^ professor who en. ouraged me to 
stret. !, :nvself *o mv utn,ost mentally; of the small phvcies laboratory s.-ssions 
xvliere "he s?i.ir;v- really forgot the time of day; we discussed manv things, 
hut learned p.h, ,^i> s too; of the mineraloirv classes wliere I lilerallv rjot indi- 
vi;i-.;al instru. tion ' 

All t!i,\se W(^rc privileged expcrienc es and involved special persons. The 
war years also caused my being rerruited while an undergraduate to assist in 
tea-lung returning veterans (there were not sufficient graduate assistants) 
and I < an-.e to realise, thougli somewhat humbly, that even though the men were 
nuich more oxperionced generally, I knew more phvsics and chemistry and had 
soHK-hing to teach them. This probably shaped more than I realized at the 
'ime t.Me possibility of working in a so-called man's field. 

V. iu'H I said that my career ivas an evolutionary process, that was c-r- 
tamly true of graduate scliool, as advanced training was not conceived a« a 
possibihtv when I entered college but appeared necessary to me as graduation 
approacne- Jobs open to a BS chen:ist were net verv challencring a~t that time 
and I began to explore available assistantships to support me in g^raduate school 
After I had applied to various chemistry departments and geolog:v departments 
and -n refused all offers, none of which seemed just right, some information 
came -o me though a professor (with whom I had previously spent many hours 
talking) about a new 'geochemistry ' curriculum which seemed to be just the 
right combination of applied science I was looking for. I would call this a 
ecmbination of the two factors: inHuence ofthe right person, and luck. 

The professor with whom. I would be working on the assistantship had not 
expected awom.an, but looked at m.y qualifications and said, whv not''' Thi=: 
continued to be liis atti-ade as I finished mv Master's and looked to a PhD ^a== 
long as I worked for mm, and was a great asset. Workir.g also for the same 
processor at that time v.as the man who was to becom.e mv husband (ju=:r 
nnishmg his PhD as I started graduate school) and a second voung man from 
Georgia. U ith true Southern gentlemanly consideration the latter insisted 
that he do everything for m.e that it wasn't proper for a wom.an to do while 
ir.y luture husband was content to show me how to do things and then'leave it 
to me. bomehow he ne-cer doubted that I was capable of doin? most anvthincr 
Hnd tp.is pattern was to car::-- through in our marriage, later' Thu= ajain"" 
at this stage, the influence of specific persons was strong in enrouragin-- 
shapmc, n-aking possible. "" ' 

After mv first child was born, I slowed down a bit., takmg leaves cf ab- 
-en.-e :or three t-? fcur months to s'ay home with the new babv and then wc-'-- 
:nr cr.ly half-tim.e when I returned. Part-tim.e wc-k provides the happy m,e-" 
=rjr-: c: -.rtc ;-octua. and proressier.al .-tiir^ulatior without be:r^ toe his-hlv dr- 
r.-.andinr. Ir. eaca case, after few months' leave I knew it was time to ro 
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h-.ick to work uL^aiii, th(Ki;^h I rnuKi adiiut Xha{ after our third child was born 
days wrro vei^* full. Again, lot me emphasize that this pattern s^^em^d for 
mo the ri^^ht (course; I would not want to pretond that it is desirable for ev^ery- 
one. Fortunately, my husband supported me wholeheartedly in this choice; I 
can imagine how exeeedincly difficult it would be if there were only a grud^inR 
acceptance from someone so ver>- important and centra). In my case it w\as 
not only thorou.^h acceptance hut the fact that we worked together ver>' closely 
and si\ared most interests. He has bcer^ a constant source of encouragement, 
and my b'-st critic. 

WlMit arc sc^me of the difficulties enc^ount'M^ed in pursuing si:ch a (^areer'^ 
At "he top of the lis*, and bv far the most limiting factor, in my iir.prossion, 
IS sin.plv time. In choosing u ork wliich is so in\olving. one siniply has to un- 
crioose so many o*her a; tivi*ies. to be very careful in deciding to take on ad- 
ditior \1 tasks or explore interests, and sin^^ply in budgeting the existing time 
to me<"i the needs. Perhaps this time fa/tor loomed tireater. when the clul- 
drr-n wi^'\"^ small, in coniparison with -h*^ lives of others, as in those davs 
not n.arA women worked; but nov.- it seems that the anom.aly is rather those 
who don*t. There v.ere some rather painful tinios of reconsidering decisions, 
typified by the mor^.cnt when my oldest son, then about a^e 9, asked rather 
poignantly, "Mother, why do you -A ork'? The other ntothers don't seem to 
have to." Either the age changed, or else it was in'ierpreted to bis younger 
brjthers more adequately, as this cu^.'stion was not raised as such by then. 

1 am, con\':r.:cd tV..j.t -^reservation of my own peace of mind was aided :n 
these d:c.'s thri:'"^gh not having highly responsible position - - I was a rt^search 
assnciate, and *hen senior resear:-: associate - -so that if I miissed work oc- 
casic/r::lly rv.^ world did not stop turning. But it was there to challenge vac 
r.^'ain on m.y return. I shall have to leave it to my children's memoirs to see 
w}:at they reallv :ei: c.bcut the su.":cession of nurse r\' schools, babysitters, 
yanicr musiirm.s, clubs, and other c^reati\e activities designed for them while 
I was oocopied with work (i: they can remiember that long, or be obiecti\eK 

7 ncre is constantly 'he problem of working in a segregated society ~- 
beina such a sm.all m.inority in a "mian's field" but this will become far less 
with tim.e. Occasionally this has given rise to som.e embarrassing or amusing 
situations. Ir many professional m.eetir^s and gatherings I have attended in 
the oast few \-ears I have found m^yself wincing as the audience was automati- 
cally addressed, ^'Gentlenten'^ ; and have received my share or letters addressed 
"Dea- Sir," and even been tentatively offered an academac position (by letter) 
bv som.eone xvho thought I mrast be a m^an. In professional dealings any num.ber 
cf tim,e? 1 would speculate whether som.e^r-ne knew I w-as a womian. and if not 
would he chanre his im.pression after he realized the fact. ?v!ore than once 
1 have been intrc-du ed to a colleague who knew m.e by nam.e cnly. to m.eet the 
incredulous but apparently pleased response, '*But, you're a lady." Ir the 
journal which I edit, the 2 5-niem.ber international board of associate editors 
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is all !r:alo (inviti-:! hv me), and 1 have jokint^lv been a<M uirod by some of *he 
b:^:•^rd nuTuhers of boin-^r anti- female j Tlie basir fa<'t is that there Pimply 
weren't ohviouslv suitable female candidates (althou^^h presently I am ne^o- 
•iatir.i?, ^or one i.-artirular woman froHi oversea?). 

\V];en : was youni^er. in a professional situation a number of men did not 
rt^allv take me seriously at first; but 1 remember very few examples of what 
■ oiild bo .ailed obvious direct discrimination because I was a woman. Gener- 
al! v, personal contaet and workin,^ to^^other erases suspicion and theoretical 
doubts alt>n:; tliese linos even from the skeptic. People sometimes raise the 
cur St ion. Do men like to take orders from a w^oman'^ (Alaybe we should ask 
:is well the -uestion. Do wom.en like taking orders from a woman I do not 
havt/, nor ha\ {• : r ver had large numbers of men working for me, because of 
*he particular nature of my work, and cannot give statistically significant data. 
Hut I remeir-.-^er well the occasion when my first graduate-student thesis ad- 
visee had t'.iken his final PhD exam; afterw^ard I found a bouquet of roses on 
iriy sk. Tins erased some doubts that I had in my own mind at that tim.e. 

In closing. 1 do not want to paint sucV a rosy picture that it glosses over 
vill difficulties, and l.ope I have not done that. By m.y expectations for the 
future based or. fr-.e present and reasonable extrapolation are that the job situ- 
aHon for women engineers will continue steadily to open up, that there will 
be a lessening of direct pressures and opposition to those girls who seek to 
follow this profession. Emplo>Tnent opportunities right now. as others have 
indicated, are good in engineering, and the greatest future difficulties may 
be expected in the eventuality that all jobs are drastically cut back and the 
'/ompetitiveness becomes much greater. For a particular situation the indi- 
vidual m.u?: be aware of subtleties which may be present in an im.mediate 
en^pioyer -s attitude, of which even the employer may not be aware. If miarried 
and desiring to have a family, she should consider carefully what is her hus- 
band^s attitude, ard the couple should discuss thoroughly how they hope to 
ri'd^nagc and share the respor.sibilities. I still see considerable value for 
part-time professions, where possibly both husband and wife could have half- 
or ^hree-quarter-::me jobs, allowing each the opportunity for outside pursuits. 

I would like "o say a word here also about equal rights for men, since I 
don't feel that we should go overboard the other v: ay, to the point where a m.ar- 
r:od wom.an is autcn:atlcally guaranteed security and ±iereby is able to do 
anything she pleases. One good example which I am. pleased to report is the 
situation ^vhere a wife, after her fam.ily was nearly grown, went back to col- 
lege, took a job which she finds very- fulfilling, and at the same time has made 
V p-ssii^lo for her husband to pursue a lifelong interest to be a freelance 
artist. I hope we will see more such exam.ples as well. Finally, from mv own 
limited experience, I feel that there are plenty of opportunities for women in 
-nrineering. and trould like to help spread the word that those who reallv have 
an interest in this area should no: hold back because of past images or ima^ina- 
ti ons of otrers. 
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110 

106 



EKLC 



INFLUENCE OF SECONDARY EDUCATION 
ON WOMEN'S CAREER SELECTION 
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This presentation will consist of: a concise description of the secondary 
education in some European countries, and the American counterpart, during 
the 19th and 20th centuries. Along with this, some data on the role women 
play in higher education today in Western societies will be presented, and a 
correlation between the selection of careers women make and the inQuence 
these diverse educational systems may have on this critical step they take 
will be established. 

NINETEEXTIi CENTURY EDUCATION 

It was during the 1800's that the western world was swept by ideological 
currents and countercurrents; wnen strong nationalisms emerged and when the 
industrial revolution made its full impact. The new nations emerging and :he 
old ones that were changing modes and rulers, sometimes explosively, needed 
to instill national and m.oral feelings in their people; their economy, through 
industrialization, needed workers with som.e special skills. To attain all this, 
popular education was the key. 

GEN?- RAL CONSIDERATIONS 

The educational system, of any given country at any given time is shaped 
and affected by interacting historical, social, economical, and political fac- 
tors. Also, in the history of hum.anity an event does not occur in a vacuum; 
on the contrary-, there are precise causes for it to happen, and alwavs its 
consequences will influence the following occurrences. Thus, before enter- 
ing into the women s side of the educational process, let us review in general 
what happened in this field during the last two centuries. 

It can be seen, i±i en, be ginning with Prussia and the Scandinavian countries 
in tne first half of the I9th centurv'; the establishment, in m.ore or less success- 
ful ways, of com.pulscry elem,entary systemis. Many circuntstances helped: 
concentration of population in urban areas where schools could reach m.ore 
children easily; industry's economic support, through taxation, of national 
systents; strong ideologies like liberalism., socialism, etc. that sought the 
enforcentent of universal education. But still on both sides of the ocean only 
the sons of the upper classes attended secondary schools and universities. 
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The imporlanl distinction that appe^ars is the centraliz(?d, state-controlled 
educational programs implemented in continental Kurope and the laissez-fairo 
concept that prevails in the English, and subsequently American, educatioru 

The general picture that emerged in Kurope the end of the 1800's was 
tlu' lower classes attending elementary primary, follov/ed by higher primary, 
. ocational and continuation schools, with structured programs, supported by 
the state, and compulsory attendance up to age 13 to 16. On the other hand, 
for the children of the upper classes, highly selective secondary systems were 
still t)ie norm, with strong classical curr:'?ula in the gymnasiums, lycees, or 
gramm.ar schools. But already children of the middle classes were beginning 
to infiltrate' the system. Nevertheless, through screening, examinations 
(eleven-plus^ and demanding standards, seconuary and higher education were 
kepi quite exclusive and always very much structured. 

In the United States, instead, educnrion wrs not a national prerogative and 
it was It'ft to each str.te (usually wii i '.ariations within a state) to establish 
programs and to enforce support, I'hi? decentralization is in sharp contrast 
with the Eufooean systems. 

I'p :o the 18f'0's, private secondary schools educated the gentry's sons 
(in Latin cramm.ar schools, military academies, religious schools); it was 
a::cr the Civil War that public high schools began to appear and they had a 
unique system, as we have today. The German influence at triis sta^e was 
very strong up to the time of World War 1. 

It is only at Th.e beginning of this century :hat efforts in slandardi r^in^^ the 
r.igii -sciiool curriculunt were set in motion. At the higher education level, 
any intent to establish a national university fatled even though men like Wash- 
ington, -^.^fferson, and Madison wer-- enthusia-tic about the idea. 

One very i. r ^ point, for t:to- piirnose of this Conference, is to re- 

alire that won^en :n any significant nun:ber did not en^er the higner education- 
al s^rati;m t.n:ii tjte enu o: the 19\h century, Thrv^u^::: all the educativ^nal nro- 
cesses described, the :orn:al instrt:c:ion o: w^men vras incidental: and as far 
as secon^ar>* or higher education is conc::rned, i: was net considerec neces- 
sary ru- almes' unsuitable. 

T u'::X7:E:TTi CHXTU!!'^' LDUCATIOX 

hat w>:- find :n ::ie '^>estern v:orln today in tue field of education. af^t.;r 
r:^u^ world vars, the Co:*^munist Hevolution, v/ltn .::t:tn£:es in u:^rn":s .^f govern- 
TT-ent, traditional values, social and family structures, and v::tn trie flourish- 
ing jif strong technocracies, is a trend towards universal iitorao:y and the dc- 
v^lopm.ent of scientific and technological elites. 

The main thrust into acitieving utis purpose is t:te ' dentocratization ' o: 
education 'or the possibility for any indi\ncual to participate in the cultural 
experience^ tcgetiier with the modernisation of educational methods. 
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- In Europe the dual syst^^m still is in effect, and so we find in England the 
highly selective i^rannmar sc.iool, the technical and vocational high schools, 
and the nn.odern High School. 

In Germany, youngsters attend four dilTeren*. kinds of st?condary schools: 
the gymnai;ium (classic), tne reai-gymnasium, the ober-real-schule (strong 
in sciences), and the Aufbauschulc that seeks to give advanced basic education 
to children of rural comnnunities. 

In France, the first educational phase is from six to eleven years old. 
After an eleven-plus ' exam, different secondary possibilities, according 
TO performance, from age 11 to 1 5 and from age 15 to 18. the academically 
inclined students attend the preparatoires aux grandes ecoles. The other ^ 
youngsters are provided with vocational training programs. 

In Russia, where a tremendous effort was accomplished in the last fiftv 
years (from a 75 percent illiteracy in I&IT to a very high literacy rate today) 
a classless, cer.tralized, and strongly scientific and technologically oriented 
educational system has been developed. After eight years of elemiontary in- 
struction, two tynes of high schools are in function: a) the regular general, 
four ye?rs, that offer mixed hum.anlstic and scientific disciplines; and b) the 
technical school, four years also, training nonscholastically oriented students 
for practical, technical, and manual labors. 

In Sw eden, The upper secondary school is divided into what is called 
lines : the liberal arts vie, the social sciences line, tlie economics line. 
The narural sciences line, and the technical line, each with two- to four-ye'ar 
programs. In all cases there are certain subjects that have to be studied, for 
a longer or shorter period, by all the sUidents: the national language, another 
language usually English, history, mathematics, general sciences, civics, 
psychology, and oTiiers. 

Other countries o: tr.e Americas. v,:iere educational systems were shaded 
after European m^ocels, loliow similar paths of dual secondary educaTion. For 
exam, pie, in Argentina, after seven years of elem.ent^ry com.pulsory instruc- 
tion, the student can attend any of the following four tjTies of high schools (af- 
ter an entrance exam.ination): a) the lyceum or national school, a five-year, 
contpletely strucmred program, for academically oriented students; b** the nor- 
m-al school, five years of for teachers^ preparation, followed cy two to four 
years of special program.s in specific subjects; c> the commtercral school, 
five years of business ana econom.ics r^rogram.s; d) industrial schools, six to 
seven years of technological program.s. The a), c'), and rJ de=:rees, toretiier 
with entrance exantinations, qualify the students to enter colleges and univer- 
sities: these again are centralized and highly stmicmred. The ohilos:>phv be- 
hind these formal educational systcm.s. v/ith contpulsr^rv oro^ram.s and few or 
no elective courses, is that: 
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1. The a^-^demically oriented student needs a broad education in human- 
ities and sciences, so tliat when he-she enters a specific discipline in 
higher education this person has more than a basic knowledge of sub- 
jects not pertaining to his-her postsecondary studies. This is the en- 
cyclopedic concept cf culture. 

2. The nonacademically oriented student can acquire technical or manu- 
rl skills along ^.i^'ith some broadening in the education already received 
during elementary school. 

Som^e fields of studies need to be treated specially, beginning at the 
secon.iary level, as in business, technological, or normal schools. 
Along with the specific subjects, general ones are also covered. 

This orc:anization of the secondary education is in contrast with the ladder sys- 
icii^ in the United States, which gives to the high -school student a large free- 
dom of choice. 

INFLUENXE OF SECONDARY SYSTEMS ON WOME^^V--^ ^IIGHER 
EDirCATION CHOICES 

The proposition of this paper is -hat: along with many other reasons t-^at 
v.e will not enter here to discuss, the em;phasis and relevance of secondar 
schoors curriculum, together with stronger requirem.ents in n:athem.atics and 
sciences, would im.prove the chances of academically oriented women in tmter-- 
mg scientific and technological fields. 

The demonstration of this theorem lies in the figv. res presented in Tables 
1, 2, and 3, and in studies performed in the United States on primary- and 
secondary-level students. It was found that girls are "turned off* on sciences 
and m.atli as early as the 5th grade, though performing equally with or better 
than the boy? up to the Sth grade. At the high-school level the attendance of 
girls in m.athem.atics and science courses decreases sharply after the mini- 
miimi college requirements are covered. The contention here is that during 
all the four j.*ears of high-school education, sciences and mathematics should 
be not only encourasred but required, at least for the srudents v/ith scholastic 
aptitudes, 

A. reform, o: this kind \vould be ri-jt an easy task to perform, and probably 
aui:e unpopular with som.e st^udents. It Avozld also be against what C.S. Lewis 
in his Screw Tape Proposes a Toast calls the basic principle of the new 
education, " which says "that dunces and idlers mmst not be made to feel in- 
ferior to intelligent and industrious pupils. That -would be und em. oc rati c* . , . 

in a w^ord^ we m.ay reasor^ably hope for the virtual abolition of education when 
Tm. as good as you has fully had its way. ' Taking this last sentence and giv- 
ing it a twist, let us say that: edt:cation will better ser^/e society when 
(wom,an) am as goo^d as you fm.an) has fully had its way. ' 
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She rbtauie;: her BS and I .i^, entiate derreor^ ,r: Cher,::stry at the National 
i'r u'ersit>* c f nuvnos Aircrr <Ar^entir:a' School of Physical and Exact Sciences 
iTi 1 -04. She .vac^ a re^ea^ch s\aff nierooor and later Director of the Research 
Pac.-ratcr:es ^-f P^l l\ In:c . IBuenos Aires. Fron: :o 1-66 she was 

rrr:c:?scr of Quan: itative and Electro Chen;istry jt the Te.hnolcc:ical Institute 
Luis A. Huer^:: . also in Buenos Aires. 

Dr, SacadrM :s a n:en:ber oc the Anierican Institute of Chemical Engi- 
roer^c. the An\erican So. iet_^" of Engineering: Education. t!:e Society o:\Vcn:en 
Enccneers, and Sifn-.a 'x.. S::e is a counselor of tne Students SAE Pruiceton 
cdtapter. 
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ON BEING A WOMAN ENGINEER 



Irene \V. Sharpe 

Gener al Engineer 
Kn^nnt-ering and Research Center, Bureau of Reclamation 
U.S. Department of the Interior, Denver, Colorado 

Uhen I was invited to make a presentation before this group, it never oc- 
cui-red to me to declind the invitation. Once I learned what I was in for 
- -'iting a speech-- you c. n*t imagine how I wished I had declined. You might 
say, "What^s so bad about writing a speech?" Well, nothing, unless you hap- 
pen to l)e one who talks incoherently but can't stand the sight of something 
writttMi that way. 

Of course, by now we all know we're here to share our ideas and exper- 
iences on being women engineei's. During the next few minutes, Tm going 
to tell you some of my beliefs and what it's been like for me as a woman who 
w orks a 40-hour week as an engineer, has a husband, two children, and num- 
erous othez* intei-ests. 

I have spoken to high-school and junior-high groups some three to five 
times per year for the past six years about engineering as a career. Not 
once did I write a speech; I was generally able to gear my talk to the inter- 
est of the group after getting up before them. Usually, I could just say, "r m 
an tmgineer, " and that alone would provoke enough questions to use up the re- 
maining timt. 

This past December, I went to speak during Career Day at one of the 
local liigh schools; a teacher made the introduction; the students asked no 
questions, and I had to come up wath something fast for the first time. And 
having to write out this speech has caused me to have to come up vv^th some- 
thing a second time, though not quite as fast. 

I didn't always want 1o be an engineer. I wanted to be a math teacher until 
I was in the ninth grade. I decided that I didn't want to be a teacher, with no 
idea of what I did want to be. Once I decided on engineering, I pursued it with 
extreme determination. And I musl say that I was not always happy with my 
engineering studies, I found my junior year exlreniely uninteresting and be- 
came quite bored. But my senior year I was back to courses that I felt were 
useful for* what I expected to do with my engineering education, and I was very 
happy that I had stuck with it. 

Cuiice/r-ning my d(^sire to become an engineer, of course my mother w as 
against it. She didn't know what it was, she probably still doesn't, but she 
knew^what teachers were and she fully approved of my beitig a teaclier. When 
I tok; ]• I w ould not go to the State College, that I wanted to go to an engineer- 
ing school, that I'd finance my own uay even if it meant going to school longei*, 
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I thiink she became aware of my definite intentions. She asked my sister, a 
math teacher, a hat she thought; she said she wished she had become some- 
thing othe^^ than a teacher. That ended thai difference, and I went through 
with niy plans. 

Dur ing my four years in college, I u as very active in campus life and ac- 
iiviLi(^s. 1 fouDd having participated in such activities an asset when I joined 
tlie work world. I think perhaps you gain experience in teamwork from such 
pa rticipatiun. 

! jcrneu lis Society of Women Engineers as a student in 1962. I occasion- 
ally attendee! a S' ciion meeting from then until 1968, when I attended the Na- 
tional Convention in Los Angeles, I'm ashamed to say what attracted me to 
the 1968 Convention. I have now been to four SWE National Conventions, and 
this is my thir d Engineering F^oundation Confer^enee dealing with women in 
enginecMing. 

At one of the National Conventions, someone stated, "I wouldn't miss 
one of these tilings for^ anything. At these Conventions, lasting fr iendships 
ari' nlad(^ leadership potentials are developed, and self-confidence is ti 
nicndously increased. " I have found those words to be incredibly true. 

I gr*aduated in June 1963 and went to wor-k in the Chief Engineer's Office 
of the liur eau of Reclamation, locateci in Denver, Colorado. My job for one 
week to a month there was to be photographed, talk to news repori,ers, and 
ti'll any en^j)L^yee who asked why I studied to be an electrical engineer. As 
a participant in the liotalion Program for new engineer's and other profes- 
sionals, I u as given four 13- week assignments in various areas of the Bureau 
to learn how my jc^h related to the overall riiission of the Bureau and to even- 
tually settle in one of the four ar-eas as a permanent eriiployee. 

One of my assignments was a field assignment to a regional office, which 
wasn't approved until about halfway through my second assignment. The lield 
assignr)ient had b( en denied me by a per sonnel departriient employee within 
two hours of the tiriie I firsl r eported to work. .. . because ''you're a woman, " 
he said. During my second 13- week assignment, I asked my supervisor why 
] couldn't go on a field assignment. That was the first time anyone working 
witti mc knew cf the denial. Within a matter of several hours, what the person- 
nel employee had told uv^ was out of the window and I was scheduled to go to 
a field office. 

Having expc^rienced that, I soon concluded that asking naive questions 
sometimes brings quick and desirable results. I also feel that opportunities 
to travel and ren' ^te training assignments should not be turned down without 
ver-y sound reasons after having b(?en seriously thouglit about. 
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I was married in October of the same year that I graduated from college, 
and though I was one who used to set goals years ahead and work toward them, 
I've found myself altering many of my goals as the situation required. 

So far as a \vorki'.ble solution to career, marriage, and family are con- 
cerned, Pve found almost eveiy goal that I set altered. For instance, upon 
graduation I had an immediate goal to work two years before gci.ting married. 
So you can see how I flubbed that one. Being married led to my leaving engi- 
neering for a little more than two years (January 1965 to March 1967), dur- 
ing which time I worked as an instructor, counselor, and/ or examiner for the 
U.S. Armed Forces Institute at the Army lOducation Center in Verdun, France. 
I have considered going into teaching, but it isn't in the very near future of the 
goals I've set. My most immediate goal is to go back to college. 

I never wanted to go to graduate school as soon as I finished my BS. I 
had professors who suggested that no engineer should do that, and I am per- 
sonally glad that I couldn't afford to do it; finances forced me to go to work. 
The professors reasoned that you needed to find your "area'* so you'd know 
what to study in r^i-adunle school, A former Chief Engineer where I work once 
suggested that five years of experience working as an engineer be a prerequi- 
site for admission to engineering graduate school. I've learned through work 
experience that I'd prefer a second BS degree rather than an MS in engineer- 
ing. I do think, however, that I would like to pursue graduate work in some- 
thing like engineering management, public administration, personnel manage- 
ment, or the likes. 

I believe that an undergraduate background in engineering is probably the 
best springboard one could have for entering any one of a number of careers. 
I have known individuals with engineering backgrounds to become sales per- 
sonnel, medical doctors, attorneys, pilots, mayors. 

Of the many goals I've set and then changed, another was to cease working 
when I had my first child. That goal was changed primarily because I needed 
to return to work for 16 weeks to obtain career status, after which I could 
leave Federal Service and request reinstatement at any time. 

When I had worked the 16 weeks, things were going so great and I liked 
my work so well that I didn't even consider quitting. With my secmd child, 
I had reached a point of boredom on my job and was seriously considering us- 
ing my child's birth as a "valid" reason to retire, at least temporarily, from 
the work world. But it seems somewhere along the line someone decided that 
I was worth keeping, and I was given a roassignm(?nt in which I worked only 
seven weeks before I went on maternity leave. I found during that seven weeks 
that the job offered a el\allenge that I wanted to undertake, and I've remained 
in it ever since. I plan to spend at least another year in that job. B(^cause I 
know I have a goal to stay where I am another year, I'm not doing any hard 
looking: however, I have been approached by several gover nment agenci(\s 
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from time to time, as many private companies, and tv;o universities for pos- 
sible employment. Just to know that employers are looking for women engineers 
gives me a certain amount of satisfaction in knowing that Vm in an area of work 
where the supply isn't greater thari the demand. 

All in all, I feel that the success of a woman as an engineer will depend 
a lot on the four keys to the executive powder room presented at last year's 
ICrigineering Foundation Conference on "Women in Engineering and Manage- 
ment'*: 1) Know the territory, 2) Know thyself, 3) Know the law^ (and I might 
add, use it if need be), and 4) Know your stuff (subject field/continuing edu- 
cation). Vou know better than anyone whether you're lacking in any of those 
areas; if you are, set goals to achieve strengthening where needed. 

As a woman engineer, Tm convinced that on the job one should spend lit- 
tle time dv\elling on the fact that she's a woman engineer. The more time s 
spent just being an engineer , the better. There is competition even between 
the men for r'ecogriition and higher positions, and a woman can be left far be- 
hind if she spends her time daydreaming about being a w-oman engineer, 

Vm not saying you should not dress feminine and maintain a feminine air; 
Tm saying that tWnking and using your brain isn't peculiar to either sex. If 
you have the appearance of a woman, you will on first sight be viewed in the 
same lij^lil as every other- woman, anyway. Then it will be up to you as an 
individual to show your individuality and that you are indeed different. There 
are many a.'^pects of being a woman that I think we each desire, or at least ac- 
cept, but being paid less and being denied opportunities in our chosen work 
aren't among them. 

I currently work as a general engineer, and my job consists mostly of 
technical editing. It is extremely inte^resting to me because of contacts with 
so many authors, I find much satisfaction in completing one of these projects 
but an awful lot of frustration in not receiving a serious word from my immedi- 
ate supervisors about whether the job was good, bad, or indifferent. Many of 
the authors and their superiors have thanked me and said they were pleased 
that I did a good job. TWs falls in the category of "knowing thyself. " Do you 
want to know if you did a good job*'' If your immediate bosses won't comment, 
is A hat you hear from others sufficient*^ This may be a case of having to "ac- 
cept that which you cannot change or having the courage to change that which 
should be changed, " and that might mean changing jobs, or at least supervi- 
sors. I once heard a v.on^nn luncheon speaker' admonish, "Be car-eful how 
you choose your supervisors, " 

Though Tve stayed with the same employer for morf' than eight yeai'S, I 
l]'\V(' spent apprf)xiM.:ately three years in each of three different areas of work. 
Personally, I have found each of tnem rewaixJing in different ways. I think 
that one, whether engineer or not, should be happy in his or her work, no mat- 
ter what the work is. This can be achieved in many ways. Sometimes one is 
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unhappy in one's v.ork hecaujio the pcr.s.jn, in my opinion, chooses to be unhappy. 
If such v,<Te not the case, I think the person eould and would take the risk, loss 
in pay, and m-vk additional training or whatever- is required to make a switch. 
If you are a grouch v.ho would be unhappy no matter what you are doing, then 
vou are the jn-oblem and not the job. Sometimes, it may require chang'ing jobs 
•several times to learn tliis. Viui once you learn it, then you can start working 
<:-ii the I'eal prol)leni -- yourself; your attitude tow ards yourself. 

(.'•cause v.()n,. n make up au.ih a .small |..-, rcentage of the engineers in this 
coLintry, 1 tMnk f(;r y ars to com-,' we'll find ourselves working witliin an en- 
vironriu nt predo;r,innntly male. If y..u have a chip on your shoulder about be- 
inr either inferior or superior to these men, get it off, because you will waste 
\ ast amount.s of time .-ind ene rgy thi nking about the environment rather than 
ihc Job at iiand. 

It's my undc rstan(Jing that .1 are all rn-ineers or contemplating becom- 
ing . ii/.;ir..;ers. So I'm sure wv jv ^11 had the experience of being tiie only girl 
m a class <.r <,n._ ' f only two uv thre^e. I\>r this reason, to end up as the only 

ari engineer in a c 1 .npany or the only one W(jrking in a particular area within 
a < oir.jiany isn't ncf to be traurr.atic from the standpoint of being the only 
.'. Oman amidst an o^ean of ,;i lu if you're husband-hunting, that may be an 
id. al situation, i ruvio. d, of Lourse, that the husband you're hunting isn't al- 
rt'ady S()n;oone ol^.-'s. Ifowt .rr. i do think that you may sense a difference of 
satisfac tion in lacing trc ate(J equally and fairly. In school, your professors 
for the most part will evaluate you in much the same way they evaluate the 
gents in \our class. On chc job you may find yourself being watched more 
closely and a "big deal'' being made, or you may be razzed, about any error 
you might make, Aitli LillJe if anytliing said about things done well. 

I'm afraid n;any of my associates placed me in a different light than they 
placed my male counterparts. I was young (21) when I was hired; I was ex- " 
pected to get n^arricnJ, which I did after working only five months. I was ex- 
pected to lu'come pregnant, wliich I did after working more than five years; 
I A as expcc-ted to stop orking, and that I haven't done. 

i:< > ausc I was expe(.l(>J to quit work. I'm convinced that trainint,^ (on- 
Lh. -j(.l> as well as othei- types) was dc-nied me until some six to eight months 
ago. Ther " 



here arc two possible reasons why this is no longer the case: 1) I've 
:(.-d the "powers that be" that 1 am going to work indefinitely, whether 
at tho i;urcau or els.'where, and 2) 1 finally got the courage to staVt squawking 
a!)out it. I think probaljly the latter is the real r(;ason for the change. 

I've dom; so much talking about me, myj)eliefs, experiences, and goals, 
I'il bet seme of you are out thm-e thinking. What about her poor husbatid and 
her poor little children'' I have never been able to put any of the three (career, 
husbiuid, and children) in numerical order of importance. I somehow feel that' 
they are all on the samo level and that one adds to the importance^ or signifi- 
cance of the others. Which.ner needs attention at a particular time is usually 
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the one- dealt v.ith just then. I don't thiiir: that my husband ever demand 
that I stop v.orldng, because he lived v.ith me those five mr)nths that I didn't 
.vork. I have since learned that I v.as ne>:t to impossible to live v.ith then, 

I've had a hard time taking my husband seriously about some of his career 
goals. He wants to retire at age 45. At that age, v.e'll have a 13-year-oid 
son and an ll-year-ol'J daughtei*. I can't b^xieve he's serious. lie apparently 
likes the military acid, except for me and now the children, u ould prol:>ably 
spend the ne:ct 10 year^ on actiA C duty, and then he could retire at age 45, I'm 
afi-aid it v/ould just be military retirement and he'd be back in som^? w oi'k force 
v.ithin nionths to meet the financial obligations of our young family. 

I enjoy my kids imimensely v.hen 1 am home, and they appreciate me, I 
also watch very closely to see that my being away isn't affecting them adversely 
I honeslly believe that m^ kids are better off with me v.orking, and by working 
as an engineer I'm able to pay fair wages to someone to look after thenu I 
believe that in baby-sitters, like anything else, you pay for what you get, The 
sitt(»j:- in my opinion is apt to cio a good job if she feels she's being paid a f :aj :* 
wage*. She must also he one who likes woi'kin;; v.ith children. 

Some of you might have r-eservations about grating into such an apparently 
demanding field as engineei'ing, with hopes to r^arry and raise a family, There 
iirv so many aspects to engineering that oimj -should not rule out engine(»ring in 
total just because one oi* two of tlu* aspects don't fit your plans, 

I think that the most one can get out of gatherings like this conference? is 
th(* self-conficience one gains o'^ter learning thcTc? arc others who started (^ut 
with the sam.e weird ideas, encountered the same obstacles, but somi^how 
managed to get along. I have a friemd, u ho was in my college class and sor- 
ority and uhose cliildren are five years oldei" than mine, who upon learning 
of my intentions to start a family had nothing but encouragement, and ended 
v.itli a chuckle that '*misei*y just loves company." 

So if you feel miserable in your job as a wonjan engineer or in your con- 
templation of becoming one, don't feel alone; and I should hope that certainly 
the revers(^ is also \ru(\ I'm sure you'll find that you have much company 
no matter how you feel, if you'll just get to know other women engine(?rs. I 
knov; of r>o better way than to beconu? involved in the activities of SWK; some-- 
how that led me to become involved in Engineering Foundation C^onferences on 
v.omen (?ngine(^rs. I also took part in the* 1-^ederal Women's Program C^ommittee 
of the Denver I-Y^dei-al Kxecutivc? l^oard, and a local Association of l-'eder'al 
Professional and Administi'ative Women whose goals were* to dispel notions 
that all women uho work for tlie Federal gt)vertim<-nt are e lerk-typists. 

It uas these types of involvement that kept me going ulien the job was not 
challenging but these activities were. I have in Mie past year dropped some of 
these activities, and I find that no sooner do I drop any of them than I pick up 
something else just as demanding, ^ 
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My husband, v.ho is here, finally did the same Uiing to me concerning these 
involv(Tnents that I did to him concerrJng v.eek-end football before vve had 
childrt-n; that is ... if you canH beat 'em^ join 'em. I couldn't get him av/ay 
fx-or:: the T\' set on a eekends, so I started sitting there staring at the boob tube 
all Aeek erid, too. Of course, when the kids came along that uas changed. 

He couldn't get rr.e to not get involved in S\\ E and similar activities, so he 
is -Uending his second Engineering Foundation Conference on Women in IJngi- 
neering as a guest, and he has already indicated to me that he wants to go to 
neMt year's SWE Convention. There is only one thing v.rong v/ith all this to- 
gi therness; he us(.d to be my built-in baby-sitter. The kids are almost 4 and 
2 nov., and in about two more years m.y guess is that they will be as excited 
about going .^n tri>)s v,ith mv as my husband is. I^ast year, the kids attended 
the SU'E ^ ornention in Cambridge with me, but I'm sure they don't remember it. 

Viii ^Civii:^; all this to say, a career uoman with a family must have a fam.- 
i. , .'.ho is irn -i'ef^t(;d in her aJid in her career; if her husband fears her suc- 
cesses rather than encouraging them, she'll have additional domestic prob- 
lt, ::i::. If lier kids: are mr)re demanding than her job will allow her to be at- 
Irn-hng, again tlieri,- are problems. 

I ha\i* in my career experienced some unpleasantries, but I don't believe 
anyone goes throug}i life? v.iih absolutely no unpleasantries. Life just isn't 
a bt d of i'oses, i^nd neither is being a woman engineer. 

If 1 had it to do over, what would I change'.^ Well, very little, I'm afraid. 
Looking back to the time when I chose to enter engineering, the one thing 
tliat stands out n;ost significantly in my mind is not having spent some time 
in the military'. Henefits derived from having served in the military, partic- 
ularly for Federal government employees, are unmeasurcablc. I would also 
tak<? my professors' advice and take the Engineer-in-Training examination 
while still a student. 



Irene \\ , Sharpe 

Irrne U. Siiarpe was bt)rn in Campbell County, Virginia, the sixth of 
nine childi'en of self-employed farmers. She was valedictorian of the Camp- 
bell County public school system in June IDf)!) and received a HS degree in 
eb'c trieai engin<;eM-ing at flov.ard Univei'sity in 1063. During her stay at 
flov artl, she met the scliolastic^ (l)ut wni sex) rcquirenients for Tau lieta 

ri.rt her future* husband, 

I P'v>n iier graduation shr^ joined tlie f.S, I)e[)artment of the Interior, 
P>ureau of Krchur.ation, Otfice r.t the Chief Impineer, at Denver-, Colorado, 
.'.hei e she h:is held e)^^nn«;ering positions in the Pov.or and Putr.ping IMant 
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Ije.sij^n S^H:lion, Klectrical I5rarieh, and the P>uildings and i;tilili(?s Design 
Secliun, Structural arid Architectural Branch, specializing in lighting and 
lijA-voItage distribution .system design. Since 1971, she has been v.ith the 
Technical liaison and Documents Section, Technical Serv*ices Branch, (lour- 
ing her husba^d^s t A o-yer^r service in P'r'ance, she w orked part-time as a L'. S, 
Arr-ried I'orces Institute instructor, couns<:^U)r, and examiner. ) 

All's. Shai'pe has participated in the Association f)f Federal Professional 
and Adn;inistrative Wonum, has served on the Federal Women's Program 
Comjnittee of thc» Denver* I^edei'al Executive Board, and is a senior member- 
ot the Society of \\on-;en l::ngineers,in Ahich she has been active since 1962. 
She is also associate(J v.ith the Colorado Cooi'dinating Council of Women's 
f')rgani/.ations and is a charter member of the Virginia Neal Blue Center for 
Colorado \s oin(Mi. J'he mother of tv. o small children, she also v.orks with 
high-sch(>ol students in her church, keeps up a regular' schedule of fam.ily 
spor ts, and is an avid br'ioge play<M'. 
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Part III 

GENERAL STATUS OF THE WOMEN'S RIGHTS MOVEMENT 
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ENGINEERING TODAY AND TOMORROW - WOMEN NEEDED TOO 



Arleen D. Winfieid 

Social Science Adviser 
Division of Kconomic Status iiad Opportunities, Vvomen^b Bureau 
L\ S. Department of Labor, Washington, D. C. 

I have been asked to discuss the status of the eniployment of women in gen- 
eral and more specifically of the employment of women in engineering and sci- 
ence. The Wom.en's Bureau has long been concerned v.ith expanding women's 
occupational and educational opportunities. It provides the basic information 
as to hou womtm are faring in the work force, what needs to be done to im- 
prove their status, and shares this information with congresswomen and m*on. 
business and industry leaders, individuals from schools, colleges, and uni- 
versities, the media, groups like the ones participating in tliis conference, 
tmd others. The Burea'i advises v.omen of tneir rights under the law in an 
effort to eliminate discrimination on the basis of sex and race, so as to help 
mak<» Federal policy a reality in practice. 

It goes without saying that most women in our democratic society have 
faced discrimination of some kind or other with respect to education and em- 
ployment, but not always overtly. And that is why it has been so hard to make 
headway in this art a. Much of the discrimination encountered by women is 
based on outmoded attitudes and misconceptions about their needs, desires, 
ami abiliti(?s in the world of u ork. In the Bureau, we most often call these 
myths, and w(^'re tr>-ing to explode tlie^m with the facts. These myths are per- 
petuated by (Mriplo>ers, educators, parents, and women themselves. Of course, 
some changes are coming about. We read about breakthroughs by women in 
many nontroditional fi<?lds today. However, the old saying "You've come a 
long way. Baby, l)ut you've still got a long way to go'* is still too true for far 
too many females. And with the small number of women in engineering, th(» 
saying is probably more true than for most fields. 

So for Lii- ♦se v. h- quickly point out the breakthroughs nnd subtly ask, "Well, 
just what do those a omen want new'? 1 hey've gotten i:;to ever^^hing these days, " 
we only ask that they look at the facts concerning the status of women. Per- 
haps thesi will stand alone as reasons why we need "Career Guidance for Wom- 
en Entering En^^ineer sig" and for some other occupations also. After I have 
given you some facts. Til focus on the Federal and other remedies women have 
at their disposal to help change the status quo of their position in the work 
fo rce. 

In recent years there have been sharp increases it) the numbc^r of v.cmen 
workers, rising from 23 million in 1960 to nearly 35 million in June 11/73, an 
increase of more than 50 percent. Furthermore, the increases have been in 
large part among married women, and among young women, those 20 to 34 
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years ol ago, 'Aiiieh are the child bearing and rearing years. Today three 
out of *.\\'ry five /.•on:C'T; :iO to 24 years of acje ai-id nearly half of all wrnK-i 25 
to r; 4 years of ogi are in the labor foi ce. Only about one-fifth of these v. urr^en 
are - .Di-kinL', >n ^'oluntai-y pan-time schedules. Most of theni are full-time 
•vvjrkers. I thir.k these facts go far in exploding the old nnlfi that v.on.en are 
not seriouslN- attached to the laboi- for'ce in other' v ords, that v/ori-dng 
jii.-l fills a ohort span of time b(;tv,een school and the first child after marriage 
'■^r is sorrii.thini'- 1=.' fill the voi<i for old(.'r v.omen once th(> children ha\'(- become 
i Md(.'pL-r/'< 'nt. 

i he facts conc(>rning \vomen\s a orkiife patterns present a picture far dif- 
!V rer:t froir. tht* iiutior. that wonu.n as a class are secondai^y -vage earners. 
T •» ih.f c e.!-tr:iry, cnidenc'* strongly supports the facl that women's r'easons 
f<.)!' v.oi'king out-i(ie thr homi' are basically the same as men's. Woiviim v>ork 
f<jr e( cr.omdc ruasoris. We have a char t that depicts this very vividly. It's 
entitled ''.\ios: V/on;en \\ (:>rk Hfcausc- of Economic Xeed. " Accordingly, 42 
;)ereein of v.on^en '/.oi'kers in March lf)71, v. i re single, widowed, divorced, 
st'parate'i from. tJieix^ husbands. These worTien must support themselves 
and in m iny cases children ari(^/or other dependents. If we add to that the 
23 j)erc( nt (.^f all womc^n \vor*kers who were m.arried to m(m who earned less 
'han^TOOO a y< ar in 11)70 (which is h^ss than the ?'7200 that the I^urcau of 
Laf'(jr statistics says is needed bv an urban family of four for a low stand 
ard of living), v/e find that nearly two-thirds (65 percent) of all women work- 
ers wert- (»ither supporting thcniscdves or families or helping to support a 
family that would otiierwisc not fiave sufficient means for even a low stand- 
ard of living. In these hi<;h -cost -of-living days, a two-paycheck family is 
increasingly necessary for adequate food, clothing, medical and dental can*, 
and a good education. These facts certainly dispute another long-standing 
mvth. tliat W(.)men work onlv for -pending change and a few luxuries. 

A I'elated m\lh that omen's training is eostly and largely \ qsted because 
they don't a or-k as long as their male counterparts is exploded m the revela- 
tion that tlie avcr.age single wcMTian worker has a wo.klife expectancy of 45 
yi-ni's iti the labor foi-ee, while the a\(*r'age male ;\ c>rker has 43 years in the 
labor for-c e, liven the inarrded wotnan who quits to rear her family and re- 
enters tlu labor for-ee at the age of 35 has a I'cmaining worklife (»xpeetaney 
of 24 yc^irs; she certainly seems 'Aoi'thy of hiring and training. The full re- 
turns of any i?n estinent may be only delayed for a while -- not entirely lost. 

I)esf)ite the evidence that so rr,any w onu'n need desperately to work, we 
fiiri a rather gloomy picture when \kv look at women's earnings compared to 
n:en's. I'or examf)le, '.somen v.hi» uork at .iull-time jobs the year round earn, 
i^ri tht' a\erag(\ c>nly $M for ever) $3 earned l)y fully employed men. This gap 
in »TnMiings is shov. ri l)y n r'hn"*t i\\mf^ ihv earnings (^f v. Kite and nnno»-ity 

n;-m and AOinc^n in iMfiO and 1070.. As y'.>u ean see. the jncture was pretty much 
th.e same iu 1!.*70 as in I'^GO on the rt:i^ti\ e c^ar'ninus of nu n and v^cirwri. Now 
sv)im. r>f \ou may bo tfunkirig that with i rderal equal-pay lei; i^^latioa fhere 
'diould bo no suc l) ijap in earnings. Mut thert^ is more to th<.' str>ry than appc.ar , 
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in th^'sv fiiru-es (-.vhitc rra.n ?^-37'^, nnnority rren $65^*8, ^hite v.omr^n S5400, 
ndnority ■ o:ni:n ^AGIA in 1070). \Vc can look at another chart for part of the 
expia nation: "Women are Under represented as Managers and Skilled Crafts- 
men. " Here v. e .see the major occupation categories, and find that a omen 
:r.ake up percent of the craftsmen, 17 percent of the managers and admini- 
.-tx-utors, 40 percent of professional Aorkers. 57 percent of service workers, 
Gl per-cerit (.)f r-etail HUiCS uork<'rs, 76 percent of clerical workers, and 97 per- 
c*'nt of th<' priv ate.' household -Aor^kers. 

ihe earnings i::\p is not so n)uch an indication that women are receiving 
uricqunl pay for- ♦. qua! .wrk; l athei* they are concentr-ated in those jobs that 
pay the I(>\^<'r' v.a^^t s. Thc^se- j()l)s r(>ser'\ed for nien are the better- paying ones. 

i.et's look r.\<)Vv c]().^t.'ly at thr category of professional \\ork(?rs. We're 
alM)Ut *'\cn her< 'AUh th<* p<'rcentage we are of the \\ork force. But let^s not 
be too illiL-ioru iJ, {or nearly of the professional women are nurses rather than 
plivsirians; they ar c tt.;achers in elementary and secondary schools rathei' 
than thf prir^cipal- aiid superinterulents; women are the lii)rarians and social 

wa-kci - raihrr lhaii tin- enginet.-r's. Uomen are only M pex'cent of the dentists. 

} f>erct iu of the physicists, T) percent uf the v<'terinarians. pi-rcent of the 
pbysit lan.^, and 11: icrcrTit of the ch(»mists. 

Af^ntht.': If.ok at till' cati-gor-y of cr-aftstm-n shov. s that <.'ven t)ie naijic impli<\s 
':.o .'..iv.oii alli)- f<i, " and this is true for^ stniU' of thr- specific job titles within 
Wu- .-: mu|. (ia'p;ii;':nan. etc-. ). O-ily the stout-hearted fema]<;s have bucked the 
tide -.ai.f up tlii.-: small pei'centa;: e. 1 am j)leas<'d v. e ar'e now <-ngag(M.i in 
.-■^:'.e :■. . i-iM-rli to t iiaii;M- -c^no of thr (»ut(Jateil labels. 

^' ' ' , .'i^^^*. tia ttn-sc ine(|uitioh; l)i ( ri justifi<M[ W ell, some put forth anottu^r- 
:;yt}i that Mw^^en }u A aren't as capable. Hut thi.; too is shattered, bas<«d on 
irsts rt \ t^aliti^ ttiat ^ir-is sh(VA as much aptituch> as l>oys for fields thought (»f 
as MiLin's domair). When tJie Johnson OU'onnor* i^esearch lM)undotion' s fluman 
i:n;.dnf er'ing Laboratory measur^'d 22 inh<M'ent aptitudi* and knowledge areas 
amon^i mon arjfi wunwn, it found that thern- uas no sex ilifferu^nce in 14. women 
excelled in six, and nun oxc < lied in only two. 'i'hose aptitude arenas which 
stio.'. (>d no sex diff.M<'nre were: anaMical r*easoning, fc^-esigtit, indue tivo 
r-easonin^r, ui 'ouv-y loi- d<.'sign, number* rr.emory, objective perxsimality, 
iwet /er- dexter ity, and <aher s. In fact, ther*<' is no job for wliich all n^.<'n are 
suited or^ ar'e al>le- to perform, as tlu-re is no jol) which at least soir.e women 
can't perdor'tii. 

A l-^riglit ^^pot on tho hori/on is seen fr'oin a study by Dr*. I'r-ank IJn.iicott 
of Northwestern b M.iv<' rsity. ()1 th<^ jobs and salaries expected to bt? offored 
by 1?:G corr.panies t.) June l:»7::; colk<g(? graduates, tb.ere was a mar'k<Mi r (du-. - 
tir.r> in *hv spi'ead between salaries for women and i:ic:n tr'ained \\) ihi i.^aiwo 
iii'hi. I'or ♦-^.a;j!f)le, in 1^70 the monthly gaf) r'angcMi fi'om ^flG <J()wn io $!<'■]; 
in l!>7:: the gap ran^^ed from r.T) in rtc-eounting down to r acKantage i'nr 
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v.onv.'n in cngiMecring. These figures do not indicate that different salaries 
are beinij offered to women and niun Wred by the same company for the 3a me 
job, but are averages of offers by all companies planniiig to employ gr'aduates 
in a particular licld. Dr. Endicott^s survey speaks vvnj well for the fieU- 
engineering. Not only does this oecupation show an advantage for women in 
monthly starting salarv', but it is listed as the one with the highest starting 
salary conipared to six oihov major fields in v.hich women are expected to be 
hiired (accounting ^867; science .^830; data processing-mathematics .'^^823; lib- 
eral axis $713; general business S72fj; and marketing-retailing $715), But it's 
Iittl(» too nraeh to expect to find a large ivjmber of women available to cojri}>ete 
in the job n:arket v. hen they^vc been told fr'om junior high school or carliei' 
ttiat girls needn't Ijother with or con'l leorn math and scitmco. 

Actioii ivoui ;j vjru ty ol sources is needled to o\ercome the (^ni— sided 
tl;iukiri^ tluit h^s picduccd thcst; and other ine;quitablc situations and attitudes 
in our socie ty. I am rcndnded of an incident that occurred at one of our ses- 
.-^ions ill tlu/ Lab(^r i)( {)ai1m(;nt Ir.st year. It wz^s a minicourse, designed to 
l)rc)vide Wage-Hour Com})liai;ce Officers ^^ith some backgi'ound on the raiige 
of discriminator-y practices, womrm facec^ in employment, it was thought that 
if they were more sensitive to the pi'oblems, they might be able to counsel 
the \\onien as acII as advise the employers and keep them within ti\c law. In 
the course of a discussion, v. e asked the officers to give some reasons why 
ttiey felt employers might not want to hire v.omen. Of course we got many of 
the usual myths, but one intrigued me the most. One man said that in offices 
uhcre uomen had not beei; emiployeci in the past, the employer felt it would 
be bad for him to have to break with tradition and hire women Ix.'cause when 
they came in, with their shoit skills and dresses, it would upset and distr act 
the ni'Mi. Now, I was rather surprised at this, because the way I had always 
heard it was that women were the overly emotional creatures and couldn^t 
hold a trend (,^f thought. But apparently we've been wrong if men, who've 
been nurtured over years by women, can get so upset at the sight of a leg or 
tWgh, then the emotional issue? is a toss up. 

rortuna'(.*ly, not withstanding the personal whims, the Federal goverimient 
is striving to set examples in promoting full equality of opportunity for women 
^vitliin both the pubUc and the private sectors. Miss Markoff will tell you 
about what's going on in the Federal government; I'll discuss briefly th(> poli- 
cies affecting the prnvatc* sector. Several laws and regulations ar-e being used 
Jind enforced. 

The Fqual Fay Act of FK)3 (to v.hich I referred earlier), requir'es employers 
to compensate ^om(m and men in th(.^ same establishment equally for woi'k of 
substantially e(jual skill, effort, and responsibility. As of July 1, 1972, the 
Act V as ♦•vtended to executive, administrative, and professional employ(M»s 
(including academic administi-ative personn*^! and teachers in (^lementary and 
se<-ondary schools) and outside sales persons. Although a numbcj- of men 
have won back .-.ages as a result of e^qual-pay litigation or conciliation, women 
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have been the prime Vj^enefi claries. One of the h^rgest settlements involved 
a glass majiufacturing company in the Kast; nearly $1 million in back pay was 
av/arded to some 2000 women employees. The Equal Pay Act is enforced by 
ti-ie Wape-Hour Division of the U. S. Depaitmcnt of I^bor. 

Title of the Civil liights Acl of 1964, enforced by the Equal Employment 
Opportunity Commission (EEOC), prohibits discrimination in private employ- 
ment based on sex as v.ell as race, color, religion, and national origin in in- 
(iustries affecting commerce. 'J'he law also applies to labor organizations and 
to ^/mployment agencies, including the Federal- State employment service sys- 
tem. 'I'he Equal Employment Opportunity Act of 1:^72 cxti^nded coverage of 
Title VD io state and local governments, to educational institutions that wad 
formerly been excluded, and to smaller employers and unions; that is, those 
.'.ith at least 15 or more en^.ployees or members. It also gave the EEOC en- 
!orc('Mi(.-nt poAei- thi ough the couxts. 

J'Jxecuiive r^rder 1124G, as anumciod l)y Exe-utive Orde^r !J:-J75 on October 
IM, 1!^G7, rrqr.n res a nondiscrimination clause in every ]-'( ueral contract of 
more than $10, OOO and "affirmative action" to assure full employment oppor- 
tunity regardless of race, color, religion, sex, oi national origin. Order 
\o, 4, under the Executive Order, which had not applied to women in the be- 
ginning, uas revised in Decc^mber 1071, est' .lishing guidelines for employers 
to set goals and Mmetables for hiri ./^ v omen. This Order, effective April 
1!«72, is the r(^sponsibility of the Office of Federal Contract Compliance of 
thr Department of Labor. 

'i itle IX of the Education Amendments of 1972 prohibits discrimination in 
rdueational programs or activities on the basis of sex, and is enforced by 
the E. S. Department of Health, Education, and Welfare. Further information 
on the IJduiation Arnendmt.mts and other legislation affecting female students 
and staff in schools and colleges is contained in the article "Education and 
Women's Rights: What the J^iw Now Says, " prepared by HEW for AMERICAN 
El:>rCATION magazine, lieprints are available from ihe U. S. Ck:)vernment 
I'rinting Office. 

These laws are d(.Tinitely on the sid(' of women, well as all other people. 
.Mt we irnist use them and see, too, that they are corrected in areas where 
. ley might fall short as we put them to the test. It has been said by a member 
of the ]-:eOC that legislation plays a vital role because "people (^haniri* their* at- 
titudes when they are forced to change their behavior. " Now, it is fine to 
speak of attitudes of employers and school officials, to which the legislation 
is directed in helping them carry out their re'sponsibi lities for the equal op- 
portunity of females in employn^ent and education. Hut we must look al all 
sides of the issue of attitudes, including areas where legislation do(^s not 
reach. What about the attitudes of parents and females thems(.Tves -- the 
"hang-ups" these two groups have been conditioned to accept regarding "fem- 
inity" and "masculinity''? Of course, i\ has not as yet been adequately ex- 
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plained, as far as I'm concerned, what these terms mean when it comes to 
who is best qualified to do the job that needs doing, and when it comes to money 
in the pocket and bread on the table. 

We need to look at the roles we reinforce for girls long before we get to 
the doors of our schools and places of employment, or our courts where laws 
are enforced. Will we continue to give girls only dolls, dishes, and make- 
up kits, while we give boys the trains, doctor^s kits and erector sets? For 
women who want to enter engineering, it is a fine profession and I think the 
future is bright indeed. The November 4, 1972 issue of BUSINESS WEEK 
magazine stated that the supply of engineers was heading for another famine. 
The article, based on information from the Engineers Joint Council's Engineer- 
ing Manpower Commission, indicated that the drop in total undergraduate en- 
rollment in engineering freshman classes would cause a shortage in the sup- 
ply of engineers that will fall far below the demands through the end of the 
decade, 

A release by the Engineers Joint Council, dated May 29, 1973. indicates 
that industrial research organizations are experiencing a pick-up in demand 
for engineers and scientists. After reading this, I compared it with informa- 
tion the Women's Bureau had tabulated, namely the detailed occupations of 
errployed women based on Census Bureau data of 1970, I found that of 11 engi- 
neering specialties listed, the proportion of women was highest in industrial 
engineering, 3. 0 percent; in chemical, ci\dl, and metallurgical engineering 
women were 1, 3 percent; in petroleum 1, 4, aeronautical 1, 6, aixJ in electri- 
cal and electronic engineering 1, 7, Women's less than one-tenth of one per- 
cent representation in mechanical and sales engineering (0, 9 ap'^ 0, 7 percent, 
respectively) pulled dcwn the average so that women overall were 1, 6 percent 
of employed engineers. 

Finally, v.ith respect to enrollments, I found of interest another survey 
report of the Engineers Joint Council, published in June 1973, and I quote: 
^'With regard to the fall freshman class, the respondents (165 engineering 
schools returning their survey forms) anticipate a net increase of 2, 6 per- 
cent over Fall 1972* K this materializes, it will represent a break in the 
sharp downward trend in entering enro ailments that has prevailed since 1969. 
However, the magnitude of the projected increase is not great enough to pro- 
duce cheers on the average campus, nor is it prounouced enou«;h to produce 
as many new engineering graduates in 1977 as the U.S. Office of Education 
has projected, 

A highlight of this report is that the Engineering Manpower Commission 
made a special follow-up survey to obtain more complete data on women 
and blacks. For women, figures for both sur\'eys of engineering degrees 
awarded during the school year ending in June 1972 are: 
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BS 


MS 


PhD 


Originally reported 


493 


271 


27 


New estimated total 


519 


297 


35 


Percent women of ail degrees 


1.2 


1. 7 


0. 9 
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Somewhere in those figures there is perhaps a young woman named Hclene 
Cole. She was cited in an article in THE ATLANTA JOURNAL of June 19, 
197 3, captioned "Timing it: Right for Women To Enter Engineering Field. 
A little of the story about her says that she played uith erector sets instead 
of dolls. She said, "As far as I'm concerned, there's nothing in the world 
as beautiful as a new machine that functions perfectly. " She certainly ex- 
presses my sentiments. Frankly, I don't have enoagh fingers and toes to 
count the times I have honestly wished I had some engineering knowledge of 
any kind about a lot of things. When I see highway design that's all too con- 
fusing for apparently many drivers, and when I use household equipment that 
defies the imagination as to how and why it's made the way it is and works the 
way it does (and very often it does not work properly), I just feel that there 
has to be a better wa-y and maybe my ideas would work if I knew more of the 
principles. 

^ Just last week my husband, in performing a tune-up on his sports car, said 
Sure wish I knew an automotive engineer so I could figure out how to change 
the swaj- bar to a srtiffer one in order to decrease the roll on cornering, be- 
cause this is not easy to do without adversely affecting the steering geo'metry. " 
Incidentally, he has wondered about some other automotive principles and 
practices when doing some of his own mechanical work. In fact, he's said 
some unprintable things as to why "they" made the car so that one has to take 
the fender or wheel off to get to a spark plug. I know that ma.ny of us have 
had similar experiences in dealing with our world of technology. There is 
perhaps no single field that so greatly touches our Hves — particularly our 
comfort and well-being — as does engineeriag. For women, this is important 
from two points of v-iew: 1) women as consumers, demanding ever more of 
the goods and services that an economy based on scientific and technological 
innovation can produce; and 2) women as workers, contributing to an expand- 
ing economy, one from which we expect increased efficiency and convenience 
from science, technology-, and engineering. 

In the way of suggestions as to how we aU can help fulfill the theme of this 
conference, I'm sure my thinking probably differs little from that of others, 
but as I read more of the article about Helene Cole, a few things came through 
with a special twist. I was appalled at the part that "when she presented that 
belief (about the perfectly functioning machine) to a male high-school counselor 
she was told to forget about her hopes of studying engineering in college . He 
said nursing would be more 'appropriate' for her. " Now most of us here know 
that this is not an isolated case. Last year we received a letter in the Bureau 
from a high-school girl ^ith a similar complaint -- the counselor told her and 
ether girls with A's in chemistry to go into nursing, while he told the boys to 
go into chemical engineering and so forth. So one suggestion I would maice 
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is that u e must work not only to see that girls got better counseling but that 
perhaps we need to look at the way counselors are trained and bring them into 
the 20th centurv. 

Concerning Ms, Cole again, a senior in the University of "lichigcn Depart- 
ment of Mechanical Engineering (she lasted one semester in nursing school 
tlien followed the urgings of her interest) who was eight months pregnant when 
the article was nritten, she said her major obstacle was fitting in the space- 
saving classroom chairs. This reminds me of another suggestion. We must 
stop peiializing women and discouraging them from going into nontraditional 
fields because they happen to be gifted with the biological function of bearing 
the offspring. We would do better to advise girls that most of them will work 
(9 out of 10) at some time during their lives and that they should follo^v their 
best aptitudes; then if they care not to work when their children are yo>ung, 
we should find ways to help them keep abreast of their professions, and if they 
choose to continue to work (and many do), we must arn-^ige for proper chlid 
care. Some of the women appearing in our leaflet Why Not Be An Engineer 
are married and have families. We want a realistic portrayal, and to date 
we have distributed 134, 000 copies of this leaflet to help guide young women 
into a rewarding profession. 

Finally, as we all help fulfill the iheme of this conference- - or those incer- 
ested in "Career Guidance for Women Entering Engineer^'ng/' I think we can 
go one step further in our work of the future^ Thib is a special and somewhat 
expensive conference for those c ^eady .erested in engineering. Let's make 
a special effort in our daily work, community gatherings, and school career 
days to inform girls about what engineering is and -.vhat it can do. Engineer- 
ing just might be that one profession thai at least a few girls never knew existed 
as a possibility'. We can let them all know that engineering today and to- 
morrow needs females too. 
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THE FEDERAL GOVERIMMENT REVISITED: OPPORTUNITIES 

FOR ENGINEERS 

Helene S. Markoff 

Director 
Federal Women's Program 
U. S. Civil Service Commission, Washington, D. C. 



Thank you, engineers and future engineers of the U. S. A. , for this op- 
portunity to address you. As you know, I represent the United States Civil 
Service Commission. Our representative your 1971 conference was a very 
fine gentleman by the name of Mr, Harold L^!ch, from the Commission's 
Bureau of Policies and Standards. Some of you in this workshop might re- 
member him. 

Mr. Leich has since retired from Federal service and achieved new^ f^an^^ 
Several w eeks ago, the WASHINGTON POST editorial section featured an ar- 
ticle written by him entitled ''The Terrible Toilet.'' In spite of the uv\ilikely 
name, it was a serious article discussing new methods of solid-waste disposal. 
Mr. Leich, who incidentally is an engineer, wants to do away with the water 
closet, and his article presents compelling reasons for this position^ I wish 
I had saved the article to share w'ith you, but, unfortunately, when I read it 
I did not know^ I would be here this evening. If any of you sure particularly 
interested in water conserv^ation you might wish to write Mr. Leich or the 
WASHINGTON POST for a copy of the article. I am not an engineer nor an 
expert on solid-waste disposal, so tliis evening my priorities for discussion 
are somewhat different. 

I took the time to review the proceedings of your outstanding conference, 
''Women in Engineering, " that ^^.s held here at Henniker in 1971. After pe- 
rusing the excellent papers, tht: vyealth of information, the problems discussed 
duririg the workshops, the comprehensive stalH^cs, I pondered about what 
I could share with you this evening that might be new, refreshing, inspira- 
tional, and challenging. And believe it or not, I came up with something. 

First of all, I gleaned from the last Conference report that little is really 
known about the Federal government as an employer. 

•.Veil, we are big . you might even say enormous. There are 2, 365, 000 
civilian employees in Federal agencies. Yet '^e are actually smaller than 
the combined work forces of all the state governments (2, 921. 000 employees) 
and the combined work forces of local governments (T, 304. 000 em.ployees). 
Federal civilian employees, including full-time, part-time, temporary, and 
xntermittci^t employees, marie up 3. 3 percent of the nation^s work force. 

With the excepftion of a very small percentage (less than 9 percent of the 
total Fc-deral .vork force, v.hich is excepted by statiite). Federal em.plojment 
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is covered by merit systems where race, color. reUgion. sex. national ori- 
gin. age. physical handicap, and poUtics are irrelevant. 

Within this structure, the Federal government employs 152.319 engineers 
of whom 19. 558 are in the District of Columbia metropolitan area and 130 571 ' 

T nnr. f f^" '^^^ ^' ^"^^^^P^^tan area. Women represent 

I. 1 percent of the engineering group as a whole, but about 0. 5 percent in the 
professional categories. As you know, this compares to their general avail- 
abilitj' in the nation. 

Of all scientists, engineers, and technicians employed by the Federal 
government. 90 percent work for the following 11 agencies: 



Agency 


Total 
Engineering 
Group 


Percent of 
H'omen 


Number of 
Women 


Department of Agriculture 


i , O *i c; 


1. 4 


112 


Department of the Air Force 


15, 245 


0. 0 


144 


Department of the Army 


025 


1. 4 


475 


Department of Comm.erce 


'^,276 


0. 6 


13 


Department of Health, 
Education c.nd Welfare 


1,110 


1.6 


IS 


Department of the Interior 


3, r^0 9 


1, 5 
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Depart m.er.t of the Xavy 


3P, 36 3 


1. 0 


3S6 


S. Atomic Energy* Commission 1 


1, Z69 


0. 7 


9 


Department of Transportation 


14, S64 


0- 5 1 




National Aeronautics and 
Space Admiinistration 


14, 193 


i 

O.S 


110 


v'exeranit Admirastration 


1, 096 


1. 6 


13 



nr^.rcers :n the Federal service are engaged in a .vide varietv ot- ?.-.-v. 
'II":. 'V'^'"''"" ^-''^-^^-^e the skiUs. iir.agination. and knowiedre of engineer^ 
aline-as. Tney design missiles, aircraf:. rockets. Dev.- er slants, bride-: ^ 
crydDCKs, L>ui:dings, machine r%-. and elect roric equip n-er.t:"co:i£truct d?~^^ 
high-.vays, ships, and pov. e r-transniission lines: concuct research i>- elect-c- 
ics, aerodynan-ics. hydraulics, soil mechanirs. and on structural ~a:erials: 
ana perior-.. many other engineering functions. 

_N-o-^.- I -.vould like to tell you a little about ntv posirlo- A= -ec"^- 
tne redera: Women's Progrant. I ant resconsirle for providing £uid?-c-- a^d 
dire..-cn to Feueral agencies to erJtance both v-:3lov~ent and advance—- 
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oppoi luiiities for v. omen. W hile w men have been employed in pubHc service 
since before the Constitution was signed, their employment history in the Fed- 
eral government is much like their employment history in the nation. Although 
we had a Civil Service Act of 1883 that established a Merit System of employ- 
ment, a Classification Act of 192 3 that established the concept of '^equal pay 
for equal work, " and a great number of r:xecuti\e Orders on Equal Employ- 
ment (Opportunity along the way, the fact remained that women were employed 
ill large runribers but were not fully utilized up to th(ir m.a-ximum. potential, 
especially in key policy- kw el positions, "i'es, there were exceptions. Yes. 
:r.ariy outstanding \so:r.(M^. achieved [wof ^^ssi(^nal status and contributed to major 
progran^ ac; on^plish .nents. Bu\ they wei-c, in the past, the exceptions and 

I: \)c cri-::! \o .-land here and tell you that those Bad Oki Days ViTv 

:oVk .1':'. or.e . n.i promise you that. When you scan the history- of 

i:': the I niieci S:aies you sec- changing trends in both education and eni- 
pioyr.M rr,. Tht s:rvn;nh ai-J 'iirection the feminist ni<v.(^ni(Mr. is taking; the 
i ar»:T.<.".- s by nv.-n anci a ome^ of women's I'oie in societv'; and the 

la vs afftK'tinc ^ nv^Iov: lem, education, ai;d civil rights uould 
V. ir.c( :is tliat r^.re, ii:is tin:e. here to stay. And in the Fed- 
. ra. 2o'> ■'I'AV.K'V^ , \i- do no/. ha\ x a Pm:>1:c I.au that says we are equal! T^ub- 

La - L'2-251, !h'/ Equal Lmpioymen: Opportunity Act of 1972, brings the 
! cieral c^^'^ t'rr::'::ent under *he Civil Rights Act of 1P64 as amt^^nded. This lav. 

utrt. ,^ - hat pers'^nne-I actions he free from dtscrimir^tion based on ra.ce, 
• licior, c:^- x, national origin and that Federal agencies develop 

A:::r::.at: .t' Action I-lani: to assuro ^oqual opportunity for all persons in ro- 
. . r: o:':to:io!"^, training, anci Lip'A'ard mobility. 

Aoen:ies a:^/ also required to appoint Feceral U'omen's Program Coordi- 
r.atc-r.--., I r.t.-rt: is a sys:err. f^r prooessing discrimination complaints of em- 
rloy^os o- applicants for Federal employmen:. Within the context of the Merit 
->vc:--:r-., i"'/-do al aronv-ies are usinir goals arid tin^.etables when a problem, area 
has : -e:". ii^crtifiod. These goals attd tlntetables, of course, m.ust be impie- 
:r.' rr.f.: v^. a o or:r^-i:ti*. e system o: C'rr.'o:ovr~ent a.nd v.ath consideration to stalls 
3'>"a:laVlv in the rvoruiting area. 

Can vo.: sec •.•ha: this means to w ontc-n t. rained m onglnec rirx'^ Here u e 
ha"- -: an o^.nati r-nai crour- that is 09 percent m.ale and the recr-uitment area 
:o ■ r.rin^-'jrs is usually national regardless of where the job location ntight 

Jentand for engineers exceeds the supply. 

y. a recent issue (April lrT3) of our Ci\il Ser\i:c Cc.::- 
mis^ion s Colki..: Flacemen: newsletter TRENDS IX FEDERA HIRIXG states 

'In -oniTin': erin^, hiring is titnualiy the sam.e as -ast year 
htn applicants are co.vr^ With the exception of some Tout 
no: all) ::^r>ecialties in Xe^A- England, the aerospace field in 
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the? Grrat Plains and P{ocky Mountain areas, and the 
electrical and clceticjijr options for Hawaii, applicant 
surpluses in CSC talent banks have vlrtuaUy disappeared. 
In many geographic areas hiring needs are exceeding the* 
supply of candidates. This varies with the specialty. 

'Best op portunities nationwide are in civil, sanitary , 
electrical , electronic, and indusirial . with demand 
for civils particularly favorable in the South. Mechan- 
ical engineering is only slightly less favorable for ap- 
plicants. Chemical engineers are in less demand na- 
tionally, with the best opportunities in the Middle- Atlantic , 
Miduest. South and Rocky Mountain regions. In general, 
CSC talent banks for Washington. D. C. . and the North- ' 
»ves1 currently have larger numbers of appUcants in most 
categor ies in relation to needs than in other parts of the 
countr^^ but the picture is volatile, especially in Washing- 
tor.. The Rocky Mountain area has fail ly strong competi- 
for- in ir.ost categories in the major metro areas 

bu: :r.;->re favorable opportunities at isolated locales. 

A.::encies currently recruitlnc engineers include: 



X^n^- Excellent opportunities in mechanical and elec- 
rricai/electronic, some needs in the aerospace, Indus- 
tr:.-l. ?.nd other options nationwide, and especiallv in 
rmifornia and the Washington, D.C. -rea. Pn^et 
•Sound Naval S:up\ a rd, Bremerton, W ashin^-icn . is 
sv ekinc mechanical and nuclear en^iineers. 

]:r\ ironrnema: Protecrjon Agencv :^:,rx;nc need 3:. 
rvrional offices for mecharicai and Ganiiar^' cnglnee .- 
■ i:h specialired courses in environment-relatrd r^r- 
^'^ ^ chemical ^' nglncers v. ith pesticicv:- e-x- 
rerierce. KPA's facility ir: An:: Arbor. MichTran 
is seeding n^echarical engineers v.izh engine £!y- er-ic- 
sions control l:ackground. fXotc: EPA recue-:l:r v:a. 
applicanis and employ-ent correspondence directed 
:c its r egional offices cr contact C£C Job Informa- 
tion Centers. Hiring is decentralized, and inquiries 
tc V. ashingron headquarters nxrelv delav -iring ceci- 



L :m.nerce ~- Patent Office seeks about 75 mecharacal 
an:: cherrical engineers interested in patent examirdn^ 
for GS-5 trainee posiiioriS. 

• Transportation Fc-ceral Hieh^vav Admirustration^s 
riigrc.', ay engineer training program {ci-.i! specialtv) is 
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Staffing this year at about normal levels and FAA is 
seeking some trainees in the electronic and aerospace 
disciplines. 

• Air Force — Opportunities are good at the GS*5/7 
level for aerospace, cicctromc, and mechanical en- 
gineers at Wright-Patterson AFB, Dayton (AF3C, Aero- 
nautical Systems Division). Edwards AFB, California, 
seeking some aeronautical, electrical and mechanical 
engineers. 

• Army Corps of Engineers ; Civil and mechanical, 
particularly good opportunities in the South, Environ - 
n-iental Hygiene Agency , Edgewood, Maryland: Needs 
GS-9 (master's degree or experience) mechanical, 
chemical, and electronic wi-^h environmental back- 
ground. 

• Interior ~- Bureau of R eclam a'icn. Recruiting for 
Western states with espccial!y good opportunities for 
civils at remote project siTe^;, 

• Agriculture — Forest Service : Limited hiring this 
year but Southwestern (Albuquerque, New Mexico) and 
Northern (Alissoula, Montana) regions recruiting some 
civil engineers. 

• National Security Agency An intelligence acti\ity 
located at Fort Meade, Maryland. Oppoii:unities for 
a limited number of electrical and electronic engi- 
neers with an interest in communications and back- 
grounds in computer systems procedures and anal- 
ysis and/ or operations researcji. 

"Archiie^cts are in short supply in all areas except Wash- 
ington, D. C. , New England, and the Northwest, Opportun- 
ities are particularly favorable in the Southeast. Hiring 
nationv.ide at entry levels averages less than 109 annually, 
buL applicants may expect reasonably good appointment 
chances because of the low applicrition volume. " 

The Federal governm.ent is not the only employer actively searching for 
engineers, especially female begirxners. Any firm or contractor doing biisi* 
ness with the Federal goverrjnent is also required to have an affirmative ac- 
tion plan for equal opportunity. Mrjor corporations are establishing goals 
and timetables to shcT^* evidence of a positive action-oriented equal-opportun- 
ity program;. According to various studies, there is hard evidence that start- 
ing salaries for wom.en in engineering exceed those fcr all other professions. 

So what have I said sc far"' 

• The Federal government needs ycu. 
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• Tlie rJntioi. nc'cds you. 

• The pay is good. 

• The opportunities are there for CMiip loy inont and advancement, and 

• There are laws to pi dec; Vour righu^, shouiu you run into any chau- 
\ tnisni (n:ale and/or female) along the way. 

A funny thinjj about 'chauvinism" whether it is male or female chau- 
vinism, it is not limited to one occupational category. And the chances are, 
ir you are prepared for a profession in a shortage catCi^ory the possibility of 
(liscririination based on sex is minimal. Much of the problem surrounding 
the eniploym-'nt and advancement of womi^n relates to choices in educational 
eurr-iculuni. We are still, in spite of warnings to the contrary, majoring 
in arenas whei-e tht.'^ (.employment outlook is bl^-ak. 

I do not vr.couz'^.gQ women to go into engirt :ri::g just to improve our ap- 
palling statistirs. And I am not unaware of tne problems you can expect to 
face, other than the possibilities of sex discrimination, such as: 1) combining 
a career in inginecring with raising a family, 2) geographic m.obilit>-, and 

keeping up with changes in technology. There are various alternatives to 
alleviate such problems, such as flexible work hours, continued education 
program.s, child-car c* centers, and other innovative approaches to mieeting 
individual needs. What stand out mostly in my mind at this point are the 
ycang women I have met in my travels throughout the country. The young 
women college-trained, career-oriented and, yes, married too who 
tei: me this: **If rr^y husband gets a job offer we talk about it and if I get a 
job offer we talk about it/' 

There are 33 million women working in the United States today, most of 
whom work because they have -.o for economic reasons. We represent 40 per- 
cent of the natlor's work force. Hall' of all women between 18 years and 64 
years of age arc ^cw in the work force. At least three out of ever>* five m.ar- 
rit i w xmen work, and 12. 7 million v. om.en workers are mothers. Marnla^e 
and m.otherhood in this generation does not indicate an end to a career 

Before I lef Washinjron I telephoned the Civil Ser-.'ice Com.mission of- 
ilcial who handi-^. :he :''-^gi.ieering Arjnojncem.ents and has responsibility for 
certifying quali :^ -d a^^.^ • to Federal agencies. I asked him a hat he would 
say to a group o. Te .l ' ..gineers if he had ihe chance. He responded, ''Stick 
v..i:h it, and I rhir- ./ - g.^^at advice. For those of you already in the field, 
you know more about tn--. -eri than I do. But I would take this opportunity' 
to reminJ vcu o: :.wo thini . 



rir y, :■ ourse'^ es Be aware thai the:"e is a law- co^ ernir.ry c-qual 
opporturi-y ar;d ecual x:z^r fcx Jt? work vou are t^resertis- r>^- -^o^^^i-^cr- thr-i 
young ^ j -a.e v - eers are ci.tering the field a: salary rates com.mensurate 
'.wth {^v^z sometimes b^ier than"* those of their male counterparts: iitat aiiirm- 
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ative action plans call for trainiiig and advancement C)f individuals based on 
merit, not sex; and that the executiv e conference rooms can no longer be 
labeled "Men Only. 

Secondly, I think we all share a responsibility to encourage young women 
to enter a profession v.hich can be so rewarding, challenging, and responsive 
tj our nation's needs. Hopefully, the newcomers will not experience some of 
the tiaumas you have because the world is changing. But should they, like we 
did, run into obi?tacle courses, perhaps we can provide our counsel from years 
of figuring out how to do so. 

Recently, I was a judge at a contest for a Basinets and Professional "N^'om- 
en's Club\s vounL; career women of :he year. One brilliant young ie2:xslative 
assistant from a large national corporation, who was married and had a child, 
said what she really needed was a chance to talk to other women about some 
of the problems she faced as a w orking mother in a responsible position. Per- 
haps those of you in engineerir^ can be good ''listeners'' for those about to take 
the plunge. 

When I was a young child (100 years ago) I used to say ''If I were a man, 
I would like to be an engineer, " because, like other little girls, I was pro- 
grammicd into that Vdnd o/ thinking. I hope you and your daughters eliminate 
the first part of that phrase and become our future engineers who will contrib- 
ute to new lechnolcgical advances for the benefit of maTi<\voman)kiTid. 



Helene S. Markoff 



Helene S. Markoff has served as DirtV":tor of the Federal Women's Pro- 
gram, U.S. Civil Ser\-ice Commissior., since May 1970. She has overall 
responsibility for providing guidance and direction to Federal agencies to 
erihance emplojTnent and ad\"ancement opportunities for women. 

Her Federal career spanned a 20-year period \cith the Department of 
me Navy in Rhode Island, Washiii^-lon, D.C. , Sp>aLn and Morocco. Her ex- 
perience, at both field installation and headq^jarters level, included position 
classification and w^age administration, employee -management relations, 
personnel staffing, equal em.ploym.ent opportunity, and special emphasis pro- 
grams. Since May 1970 she has served as the Director of the Federal Womi- 
en's Program. 

Miss Markoff received her decree from Br^^ant College, Providence, 
Rhode Island in 194 9. She com.pleted additional study at the University of 
Rhode Island. 

Miss Markoff received a Superior Accom.plishment -VA'ard in 1965 for 
her -work in conducting a wage survey in Southern Spain. In 1970 she received 
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the Navy Civilian Meritorious Award for her efforts in developing the Depart- 
ment of the Navy Equal Employment Opportunity Program. In 1971, she was 
nominated by the Civil Service Commission for the Federal Women's Award. 




WHAT HAPPENED TO PROGRESS? 

Irene Tinker* 



Presiding Officer 
Fedorvition of Organizations for Professional Women 

The idea of progress is a fairly recent belief, as theories of history go. 
It is intimately bound up with optimism generated by the success of science 
over religion during the last three hundred years. As a political scientist I 
seldom have had the opportunity of talking to scientists, or would-be scien- 
tists and engineers. I assume that physical scientists would be even stronger 
supporters of Xhc idea of progress than those of us from the softer scientists 

PrOfjress is basically the belief that things get bettor and better. is 
ironic that Condorcet, the- rather obscure French writer who is credited with 
the original articulation of this theor; , wrote his Historical Tableau of the 
Progre ss of the Human Spirit while hiding from the excesses of the French 
Revolution in 1793, He subsequently di^^d in p.rison. Even as he wrote, con- 
cealed in a garret, he maintained his optimism th;it science and logic could 
solve all hum.an problems, that the path to Utopia was lined with educational 
institutions. 

Does that sound familiar*^ How different the idea of history expressed in 
the Bible: Eden is the paradise we can never hope to achieve again on earth 

the golden age was long ago, not somewhere in the future. The United 
States, a country without tradition, embraced and celebrated the idea of 
progress. The economic abundance which flowed both from the felicitous 
environment and the imaginative technology indeed created a People of Plenty, 
as David Pott or has written. The very* wealth of natural resources on this 
continent beguiled us into the expectation that ton^iorrow things would always 
bo bigger and better. And should conditions become crowded where you were, 
there was always the frontier. 

TO'day there is no frontier. We are all aware that plenty may no longer 
be an accurate way to describe the state of depletion of our natural resources, 
of our air, and water, and forests, to say nothir^g of our oil and gas. We m.ust 
must stop wasting our precious resources, especiallv our women. We must 
realize that the changing status of wom.en in the two hundred years of our his- 
tory has NOT been one of progress. However optimistic we may be about the 
future of cv.rselves as women, we cannot assume some sort of automatic im- 
provement. We must secure our own opportunities, and unite to keep our outposts. 

That is what we professional wom.en from miany disciplines had in mind 
whc n we fcrmei the Federation of Organizations for Professional Wom^en. The 

'"Dr. Tinker is at present a Research Fellow at the Bureau of Social Science 
Research in Washington, D.C. Uer current study deals with the adverse 
im.psac": c f developm-ent on the status of wcm.en around thei^ orld. 
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name, though lonit, says oxactly xvhat wc :.re: a coordinating, umbrrlla croup 
for organizations concerned \vith equal rights for womon. That means that 
women should have equality in everything . . in the choice of a career or the 
choice of college. It also means that the man should have equality to en- 
joy his children bv caring for Ihem. to share the vast burdens of pn^viding 
for the family with his wife and so be allowed more freedom in his ca-eer 
-Such equality means the woman is no longer a second-class person a >.crvant 
in disguise. It means that her statu -s is equal to lhat of a man. 

.•\s our country has chan-od and developed, the status of women relative 
to that of men has not consistonlly progressed. Let me make it clear that I 
am speaking of status as an attribute of the woman, not the reflective status 
o tnr man she may marry . . . since he may not be a permanent factor in her 
li.e. .sor do I mean the ascriptive status of her familv, for in the United 
.>'a:os noi-her ag.- nor extended family play much of a Vole in an mdividual'- 
existence. So .status is what c woman herself has, because of education 
occupation, or activity. Of thses three attributes, -he most important is 
clearly occupation, for one needs income 'o live. 

There are no occupations, aside from the actual bearin of children 
wruch arc better suited to one sex than the other. Tie women's movement 
has spent considerable time refuting male claims th.at because thev are gen- 
era llv taller and stronger they should naturallv be the dominant sex in evers- 
:ning. No: all men are taller or stronger. Studies in concentration cam.p<. ' 
show :hat women survived longer, their minds and bodies had more endur- 
ance . . . ano':hcr type of strength. Dr. Estelle Ramey. president of American 
Uomen m >rience. one of the Federation's first affiliates, has given manv 
speeches challenging the claims by men of innate su;)erioritv becau-e thev 
possess the hormone testosterone. Since I am not a medical doctor I can 
onlv give vou a lav version of her point. Some eirls can be born with a d- 
.orm:tv.^,-hirh suggests a penis; this leads their parents to raise them a = 
ina.es. In pvbertv the error becomes apparent. It has been found that it ic 
easier *o correct :he phvsical defect than the psvcholo-ical one The=:e =-1-1^ 
portrav every masculine trait: azsressiveness, dominance, athletic ^kiU 
^oclai ccndit:onir-. then, is primarily responsible for most of our beha^-ior. 

So when you wa-I to be an engineer, and a teacher or a bo-.-friend chide- 
.VOL T,-.at is not appropriate for a pretty girl like vou. " thev are victim.- of 
social conditioning, ihere is abselutelv no reason vou sho;:"ld not become ar 
engineer if you want to and are diligent in your studies. Role stereot-.^e= '^ave 
a-wayc ^een with us, but in Am.erica todav the Dredominan: role a^=i --"n.-.r-' 
-.romon rcbs them of anv economac role. 



iieties. ccc-jpations are usuallv stereot-.-ped 



nv sev. inese rcie stereotype? are by no m.eans the same in ever-c societv 
but ever:, .-.here the male and :-:male roies are interdepe-idc-t an-? ct -allv ' 
necessarv. I- the early Xe^^ England days in the United Stages a"^ ."dow o- 
TTidower almos: immediately remarried: bcth man and woman were necessa 




139 



150 



to the enterprise of existence. Thr .^x^ntie?' women has long been celebrated; 
(■•ven today, on small farms, the roi. u: the women is essential to their survival. 

Cottage industries grew out of the activity of the farm woman in many 
parts of the world; elsewhere women themselves went to market to sell sur- 
plus produce. Neither of these opportunities was v/idely available to Ameri- 
can women: rapid industrialization outdistanced cottage industry, while role 
stereotv-pes still held today tend to excliide women from entrepreneurial 
activities. Economic specialization and large bureaucratic industries made 
little room for women except in that motherly and wifely role of personal 
secretary. Thus, as the country developed, woman's role in economic affairs 
diminisViCd. While agrarian societies jrenerally view woman-as- resource, 
modern middle-class societies tend to see woman- as- ornament. 

This t»"ansition of woman from a useful resource to a possession happens 
not only over time as a society changes, but within a society as her circum- 
stances change from working class to middle class. The proc(\ss of Sans- 
kritization, or the emulating of persons a step up on the caste ladder in order 
to elevate ones own posttion, is not confined to India, In Latin America the 
peasant or lower-class woman works, and is relatively independent of her 
husband, if she marries at all. But the middle class severely limits the free- 
dom of its ornamental women. 

Yet, conversely, stratification can also liberate the elite woman. Unin- 
hibited by a single stereotype of the appropriate female role, the ornamental 
quality of the elite woman can include education and high-level jobs, if her 
husband acquiesces. Nor need sh'^' fear that such activity might endanger her 
marriage, for in most highly stratified societies, marriage is a function of 
the extended family with all the protection that entails. 

Marriage in the United States is a personal matter, a matter of whim and 
preference that results in divorce in one of every three marriages. Further, 
over .30 Percent of American women of marriageable age are single: never 
marriec'- widowed, or divorced. These statistics do not agree with the image 
of the American woman projected by the cinema or television: the glamorous 
young woman who geets her returning husband with martini in hand, children 
in bed, and kitrh( )i floor shining like a mirror. Where is her security? One 
in three are divorced. Less than 10 percent of divorces grant even temporary 
alimony, while less tiian 2 percent of divorced women receive permanent ali- 
mony payments. Child-care payments, according to a national survey, seldom 
cover more than half tljo costs of maintaining a child. Even then, only 4 0 per- 
ct^nt of the men ever make even oi^e such payment. 

Because women, according to national stereotypes, are not supposed to 
work, they are generally confined to "women's work,' which pays little. One 
quarter of all women work in service jobs, for e:' le. Should women se(^k 
a career they are seldom taken seriously and almost never paid fairly. In- 
deed, faculty women are paid $3.S00 less than male colleagues for the samc^ work 
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American women work for the same rea«ons men work. They need the 
monoy. One-third are the sole breadwinner; another 40 percent contribute 
to a family income below $10, 000 a year. Thus today 42 -ercent of American 
women work; nearly half of these vvomcn w)io work have children at home and 
most jzenerally work to feed them or clioos- to on welfare. It should be ,o 
surprise to learn that one in five American women of iG years or older live in 
poverty or that one -third of all households head.d by women liv^- below the 
poverty hne. Hut it should surprise you, because education is everywhere 
looked to as the path to better jobr , that a woman must be a college graduate 
to earn as much as an eiLThth--rade educai-d male, or that d-spite the legitim£.te 
complamts concerning blocks, women whether black or white, earn less than 
men of either ethnic back round, (In 19G7 the median income for white males 
T-fnoff'"^' ''^'"'^^ '''''' '''^'''^ S4144, and for black women 

Worse, th,. disparity between men and women is increasing, not decreasing. 
In 9.0 the median wau'e of women was 64 percent of men's. It fell u, fiO percent 
in 19(,J. In 1945, as a result of more opportunities during the war 45 percent 
of all professional and technical jobs were held by women. Todav ^hat percent- 
age has fallen to :i8 percent. At the university level, there are fewer women 
by percentage of the population who hold faculty or staff positions today than 
there were in 193 0. This is partly related to a reduction in women with ad- 
vanced degrees (see Figure 1). Although 42 percent of the graduates of four- 
year colleges are women, only 11.7 percent of the doctorates awarded in the 
last dr( :>de were to women. Compare this with 15.3 percent of the doctorates 
going to women in the period from 1020 to 1929. This is not development- this 
IS retardation. 

What bappfncd 

Lot us review the education system in th.^ I nitod States from the earliest 
days The Hay Colony f()und(>d Harvard University to provide ministers for 
the peopl(^ and required all settlements of fifty homes to provide an elemen- 
tary sehool -- for boys. Education was for the male professional; the students 
were upper nuddh^ elass. Girls in New England were admitted to the elemc^n- 
tary sehool after the revolution, but not until 1^24 were public high schools 
available to them. Women quickly flocked to high school .s, and sinc-e national 
statistics liave been kept, women have outnumbered m(>n in graduating from 
high <-Thonl. The first women axtendcd Oberlin College in 1R37; by 1900 women 
were nearly 20 percent of the university graduates, This doubled by 1930, 
but fell back again in the post World War 11 vears to 24 porrent, and has only 
rer ently again attained the 1930 level at the underj? raduate level. 

Wh\ were women in the professions better off in 1930 than today 

Two r(>lated phenomena of the twentieth century retarded the Row of women 
into the professions: first, the explosion of higher 'education in the United States. 
In 1900 only some 2 percent of the people completed college; even so, that was 
30 percent of those graduating from high school. 
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P^igure 1. Percentage of PhD Degrees Received by Women 
in Selected Fields, by Decade (Source: National 
Research Council, Doctorate Records File) 

Today 80 perc^^nt of our youth graduate from high school while 20 percent 
graduate from colU— c, but the percentage of women falls from a slim majority 
of high-school graduates to 43 percent of college graduates and 11 percent of 
doctoral degrees. Clearly, many talented women drop out of the education 
system. With the restricted rewards ^.vailable, who can blame them? They 
get no support from their parents, who believe that college is a mating ground 
rather than an educational institution; since woman's place is in the home, fur- 
ther investment in education is uneconomic. 

Such an attitude to woman's place has been reinforced by the communica- 
tion explosion. The advent of radio, and more so of television, has tended to 
project a simplified stereotype of the ideal American woman: her role and as- 
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that, in talks with students about what they can do with their education, now 
that it is practically completed in 2 field where there is no demand, tliey have 
told me that their high-school counselor told them to just enroll in liberal 
arts and decide later what they wanted to Jo. How can anyone call this 
counseling? 



FRir 



— »-/tumrn lids uuv ui tne lowest representa- 

ions of women in the United Nations. Only Mauritius and Saudi Arabia have 
ewer women at the United Nations by percentage of the population. 

From the fir.st picture-book. American women are discouraged from be- 
•oming professionals: from their first job they fall further and further behind 
nen of equivalent training. Until role stereotypes, self- limitations on occu- 
pations, and institutional discrimination is ended, the training of professionals 
s preparmg them for frustration and second-class citizenship. 

You women have a unique opportunity: you are qualified to enter a profes- 
lon in which there is g. eat receptivity to women. Of course, there is still 
nstitutional discrimination, but the flow of greater numbers of qualified wom- 
n into the profession should put an end to the familiar pattern of women a. 
le bottom and men at the top. women paid so much less than men for simi- 
ir types of work. 

The I Vderation has joined with its affiliates and other women's groups to 
jrvey the effectiveness of governmental regulations which require federal 
intraetors to hire qualified persons regardless of race, religion or sex 
ou did not thKik this rush to hire women engineers came about without pres- 
ire. did you-' These regulations are based on Executive Order 1124fi which 
as amended in I9fi7 to include a prohibition against discrimination because 

sex. Thus. ,f an industry or a university, in its total employment, has few- 
• women than are available in the pool of qualified persons, that industry or 
uversity can be said to show a pattern of discrimination. Proving the exis- 
nce of such a pattern is clearly easier than proving individual cases of dis- 
•iminauon. Our Federation can advise groups of women on llu- ways to fiio 
ittern complaints, how to collect statistics, what to look for in the Affirma- 
.-e Action plans each industry with a Federal contract is required to file. 

-More subtle is the career conditioning which has kept the pool of talent 
V in many professions, particularly in the engineering profession The 
deration is suggesting a revamping of the educational system to try to iiet 
the built-in biases of the elite male images conveyed from kindergarten up 
u can help. You can become the role models of the next generation It is 





chapters in tlie school area a letter to the national office of the or- 
ganization should secure some excellent information. 

Plan a -Career Showcase Day" and have persons from many different 
occupations bring displays and make themselves available to talk to 
any student about their special fields. 



important that you stay visible, that you do not hide in your laboratory or 
arrogantly assunu* that because you niad(? it other women can too. Support 
other women, and seek support from sympath(?tic men. We'll all have a bet- 
ter, more equal tomorrov/. 



Irene Tinker 

Ireni* 'I'inkt^r is at present a liesearch Fellow at the Bureau of Social 
Sciencf? lU^search, in Washington, D, C. She taught for a decade and has 
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as prof(?ssor, college administrator, curriculum developer, researcher, 
consultant, and lecturer. 

A graduate of Radcliffe College with an AB (magna cum laude) in 1949, 
and Phi Beta Kappa membership, Ur. Tinker earned her PhD from the London 
School of p]conomics and Political Science in 1954. Her academic experience 
(extending back from 1973 to 1954) has been as convenor of seminars at Am- 
erican University, associate and professional lecturer at the University of 
Maryland, Assistant Provost for Curriculum Development and Professor of 
Political Science at Federal City College, adjunct professor at Johns Hopkins 
University School of Advanced International Studies, Assistant Professor of 
Government at Howard University, and as a reader and lecturer at the Uni- 
versity of California at Berkeley. 

Dr. I^inker has written or coauthored numerous papers and articles in 
the areas of government, education, and development. She is currently 
president of the Federal Organizatiom> for Professional Women and director 
of the Educational Policy Center and a member of the American Political 
Science Association, the Association of Asian Studies, the Society for Inter- 
national Development, the American Association for the Advancement of 
Science, LX International Congress of Anthropological and Ethnological Sciences, 
and the Asia Society. 
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WOAAEN S PERSONAL ISSUES ^ A BEGINNING LOOK 
AT SOME BEHAVIOR PATTERNS IN WOMEN DUE TO STEREOTYPING 



Carol Pierce^'^ 

Chair'n, Nr w Hampshire Commi.ssion on the Status of Women 

and 

Member of the New Hampshire State Legislature 

Women have had and still do have a stereotype in our society that to be 
the ' ^ood woman, " one must be passive and dependent. It does not mean that 
all or even most women actually fit this stereotype. It merely means that 
there is such an image that is constantly held up to women through our edu- 
cational systems, families, the media, in business everywhere — that 
this is the right way to be. 

Each woman has had to react to this image, sometimes consciously, but 
maybe unconsciously, throughout her life. She may have c verreacted or un- 
derreacted, but she has reacted, just because she is alive. 

Because of the subtleness of this reaction, a woman is most often not 
aware of how this has influenced her behavior; limiting her in many ways 
that she does not understand or perceive, and keeping her from fully using 
her own inner creativity. 

To be more specific as to how one's behavior is influenced, when the 
whole feeling tone of life is that one should be passive and dependent, life is 
experienced as lacking freedom for full expression, and one does not have 
many choices about how to be. This closed-in, rather than out-going feeling 
is t xpressed in some identifiable personality characteristics. 

In this context, a list of women's personal issues has been developed to 
describe behaviorally what is frequently present to varying degrees in women's 
behavior. Women's personal issues might be better understood if compared 
with women's social issues. Both are important, but they represent two dif- 
ferent areas of concern for women. Women's social issues refer to such so- 
cial problems as day care, abortion, employment, equality, and so forth. 
Women's perr^onal issues refer to behavioral characteristics evidenced by in- 
dividual women as a result of reacting to a passive, dependent stereotype. 

(Men who have experienced life as being "boxed in" and repressed, re- 
sulting in passive and dependent personality characteristics, might find that 

' The concepts of women's personal issues have been worked out over a period 
of a year and a half of small group experiences with women by NEW DYNAM- 
ICS ASSOCIATES: Judith Palmer. Carol Pierce, Janice Sanfacon, and Karen 
Teminko. Box 92, RFD 5. Laconia, New Hampshire 0324 G. Mrs. Pierce is 
a partner in this, a consulting firm in the woman's field. 
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the followin^^ personal issues are a part of their personality also. In fact, all 
men might say that they too feel these personal issues: however, the difference, 
which makes aU the difference, that each man comes to them in the context 
of the male stereotype, which is to be aggressive, strong, bold, outgoing. 
I^ecause of tliis male stereotype, the style of expression and the resulting pat- 
terns of behiavior are different. ) 

WOMEN'S PERSONAL ISSUKS 

Failurt* Oriontat ion 

Women are apt to be failure-oriented in the way tasks are undertaken, 
because of a lack of success experience. Frequently, with little positive be- 
havior reinforcement given in childhood toward outgoing task-oriented be- 
havior, a v^•oman does not learn how to accomplish tasks, and a cycle oi fail- 
ure develops in the way tasks are approached. Failure is built into the task 
from the very beginning with no recognition that this is so. 

When group action is needed, the kind of task assumed is often ill-defined 
or of such a broad nature for the particular group to take on that in reality no 
one could expect the group to succeed at the task. An example would be a 
women's organization that has taken on a specific project requiring community 
involvement. The actual project is organized well, but enough publicity is 
never done to make it a success. Or the task is ill-defined or of too large 
a nature to be actually accomplished. 

When failure comes and the goals are not met, little "o "i^i^^ nxct?ses 
are always ready. Kxcuses usually focus on one's family au'l w,iely ciuwes that 
everyone "under: wids" come first. These responsibilities, m reality, may 
or may not have interfered, but in any case are only a cover-up for a feeling 
of inadequacy and a feeling that no matter what the task was, it wasn't impor- 
tant anyway. 

Success Avoidance 

Success avoidance frequently occurs in the woman who is task-oriented 
and does not find failure orientation an extensive part of herself. Success is 
often almost impossible for the woman wlio has accepted and adapted a pas- 
sive, dependent behavior. To be successful means that one must stand out in 
front publicly to some dcgrL^\ To be successful also means one must have 
been aggressive at some point to hav:* accomplished a task. To be public anu 
aggressive are both complete opposites to the passive, dependent syndrome. 

When a man is successful, his whole being and maleness is enhanced. 
When Joe receiv(\s a promotion, his whole feeling of self-worth has increased 
(whether this is actually true or not is not the question). In the male image 
Joe, as a man, is a better person. ^, ^ 
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However, when a woman is successful, an entirely different sjTidrome may 
be present. Unlike a man's masculinity being enhanced by success, a womanVs 
femininity is in question when she is successful. She must define herself in 
terms of being a better person , not a better woman. She must downgrade her 
femaleness. resulting in guilt feelings and tension within her new role. 

Many times an employer will say that he knows a woman can do a certain 
job involving a promotion, but in no way can he convince her to take the job. 
By listening to the woman as she begins to understand her reactions better, 
one often hears her admit that if she accepted the promotion, she feels her 
whole femininity would be in question. 

To be successful means public recognition. As the task approaches com- 
pletion, the woman will frequently give the task to someone else a man or 
a stronger woman so they stand out in front to receive the public attention 
while the woman, who has done most, if not all. of the work, assumes a 'power 
behind th(» throne" siance. 

Another facet of woman's experience with success is that she is not .judged 
on the task alone that has been accomplished. If she has been a successful 
executivf her success as an executive also includes answering such questions 
^s: Has e had m2i.ny dates? Is she a good cook? Does she have a husband? 
f ^he working to nr^ake up for a "lack" in her life? For many women, it in- 
volves pure exhaustion to play oil the roles demanded, including the career one, 
so that the energy is not available or. if one must work, one lives in a state of ' 
near exhaustion. 

Conflict Avo i dance 

Women are the "p^^a.-emakers" of the world. Within Uie family a woman's 
role has been to keep harrnoiiy at all co<-^ Uer handling of conQict is usually 
to separate those who are disagreeing r^eparate them physically ("To your 
rooms, and donU come out until you apologr/o") or separate them emotionally 
("1 won't love you any more if you don't stop"L BoUi sides do not sit down to 
talk about undercover or direct conQict it^suet;, so that conQict is not resolved 
but left to fester. 

With this: hnekground, connict become:; more and more a frightening ex- 
perience to handle. h\ this context, wf;en one is weary and tired of conflict, 
happy, peaceful relationships are looked for outside the home. If one is to' 
take on tasks outside the home (commuiiity or job involvement), conflict is : i 
inevitable part of i" and cannot be avoided. Therefore, the problem is that 
intellectually women seek community involvement, where conflict is inevi- 
table, while at :ne same time emotionally looking for sustaining, comfortable 
personal relationships. Along with these two opposites, women are so set 
up to avoid conflict in both personal ar.d community relationships that they 
will often come to feel very guilty about causing any kind of conQict at all. 
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These guilt feelings are a very painful part of many women's lives, and govern 
most of their flight from conflict. 



Even if an individual woman has not played peacemaker within a home -~ if 
she is sinifle, childless she has probably had that role model given to her 
generally by society and/ or specifically by her mother. Therefore, she too is 
unlikely to look at conflict as sometliing that can result in positive growth and 
new directions attained, but rather as a shattering experience to be avoided. 
To be "successful' and not avoid success means a knowledge of the handling 
of conflict. 

Approval Needs 

From the earliest age, women are taught to need male approval. As a 
small child a girl looks to her father for approval of how she looks it rn/Mns 
more than any approval from her mother. In her teen-age years approval in 
her peer group means a date with a young man. Any attention from girl friends 
takes second place to attention from a young man. From father to date to lover 
to husband seems to be a common sequence of where approval needs are met. 

There is a difference between the approval that every person needs and 
thrives on and the approval women learn to need as a basic support for every 
action. This particular N^ariety involves a constant checking out for support 
before any action can be taken. The difference can best be explained by the 
example of a woman who after supper makes a comment to her husband as he 
reads the paper. "I think Vll plan to volunteer some time for the new sch.ool 
aide program, " The husband doesn't really hear her and gives a nondescript 
answer. The dynamics of the situation is that his lack of response colors her 
reaction to the idea, so that in all probability it just evaporates from her mind. 
Because she was looking for his approval and has a need to always check out 
her ideas before she acts, the whole concept of volunteering just slips away. 
The husband may actually have thought it a good idea, but just didn't happen 
to respond, and has no idea how much he controls her actions. In other words, 
man- women are becoming aware of the fact that male approval is needed be- 
fore one can act, rather than approval being something that is appreciated when 
given. This syndrome shows up in the business world, where a woman 
given supervisory responsibilities will do more checking out with a superior 
(a mnn^ on ev(»ry action than a man w^ould. 

The need for male approval is so strong in some women that they report 
they ]ust don't feel "whole" or complete unless a man is around to continually 
confirm their femininity. It can be an actual physical feeling' of incompleteness 
(not to be confused with sexual needs). 

Competition 

Because of the approval needs women have in relation to me^n, woman is 
set in competition against woman for the attention of men. Involved in this 
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V:.:.. ali o .s th,' fact that power in this society has been syno-vr.ious with mas- 
cjlinity foi r^iany women. When one's life seems powerless ii^ it eif, on<^ is 
then drawn to where the pcArer is. 

A syndrome that is set up for any class or group of peopl- jvhc ors defined 
as "second class" is that the most important lines of communicaUon are those 
that go from the "second-class" person to the "first-class" perse.:, and not the 
lines from "second-class" person to another "second-class" person. J^ome 
black people have experienced this fully and are relooking at their r rlationships. 
Black Doople had to keep their own lines to the white people ooen. bec^w.e that 
was where the power was to help their primary needs. Therefore, if one was 
too friendly with another black person and they were dependeni on the same 
white person, who had only one favor (job), one might out of "riendsaip hayo to 
give in to the other black person, causing real suffering on ihe first black 
person's part. The result i.--: that many friendships were blocked beiween 
blacks hy the competition for white favors; and a disliking tor one's own kind 
develops out of frustration. Black persons have had to styp aside and say 
black is beautiful' and "buy out" of the power lines. 

Similarly, women have been put into competition for man's attention. 
The woman who says but 1 prefer men's company, it is more interesting " 
is experiencing a dislike lor her own kind, feeling self-hatred, and respond- 
ing to vv -re apDroval is perceived. When men's company is better than a 
woman : . but you are a woman, the acceptance of your personhood (i.e. . 
womanhood) is in question. Many women are learning for the first time to 
oniov other women's friendships at a meaningful level expressed in the term 
sisterhood" (comparable to "black is beautiful"). 

Women have also been put into competition with each other by Uie adver- 
t!s:nt{ industry, particularly the beauty culture cection. In vying for beauty- 
queen slatr^., woman is pitted against woman in a one-upmanship game. 
Beauty com. to be tne way to interest and "keep" n-n. but each woman, with 
with age. tinds she can only lose the game. HopefuLy, a new sense of iden- 
tity will redefine a beauty for women of all ages tha has more to do with 
character, sense of worth. loving, and an active mind. 

Manipu lat ion 

When a woman has lived a life b.-?.-,ed on these personal issues, the result 
is 'hat she has not leamed to ask directly for her' own needs to be met. Since 
asking directly fcr a specific need *o be fulfilled is an aggressive action it- 
self and since women are encouraged to be humble, self-sacrificing, quiet, 
pleasing, helpful, one learns not to ask for her own needs fo be met' and 
olher.s- do not learn to expect i>er to ask and have it responded to. 

Some of these needs might be defined as: the needs to be heard, the need 
fo have creative stimulation, the need to have privacy, the need to have intel- 
lectual growth. When needs such as these aro not met openly and honestly. 
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each uornan must find other ways to have them met. (To have no needs m':?t 
could be seem as deatli. ) 

It is through manipulation that v/omen have learned to satisfy their needs. 
(Manipulation is used here as a neutral term., neither good nor bad. The 
manner in which manipulation is used gives it these qualities, ) The particu- 
lar style rii manipulation used is passive -aggressive ; ' aggressive" because 
an act was actuolly performed to have a need met, and "passive' because the 
act was covered up and directed in a roundabout way so that the need that was 
satisfied is not directly known. 

An example of passive-aggressive manipulation would be in order to satis- 
fy a need for privacy. A mother might go to great lengths and expense to plan 
activities tliat would take her family away from the house for certain periods 
of time all under the pretext that the experiences are educational and 
character-building for the children (which could be trMe), and of course the 
children would want to do them. She does all the arranging; the children have 
little choice. Her need is to have time for herself. If she could say that as 
a mother she needed time for herself and everyone agreed that she was still 
a ' good'' mother even though she wasn't with her children every miinute, all 
involved might sit down and plan how each person could have his or her need 
for privacy and socializing fulfilled. She would not need to manipulate in the 
background. 

Women frequently find that much of their time and conversation is actu- 
ally involved in passive-aggressive manipulations with much underlying hos- 
tility and anger involved. Passive-aggressive manipulation can become a 
whole style of life in itself, permeating almost every action. Such manipula- 
tion can be at either the conscious or the unconscious level. Always comirg 
late to a meeting could be a passive-aggressive manipulation against not want- 
ing to go at all, because no one listens to your ideas. Constantly losiiig the 
car keys or burning the supper in the oven might be acts against a husband 
who is insensitive to needs and there is no level of communication where they 
can be openly di \isscd. Having a headache, real or pretended, to avoid sex 
could be a defen^.v. against a feeling that a woman never has the choice to 
say "no. " 

It should be understood that passive-aggressive manipulation is a reac- 
tion against situations over which one feels no control. That is, it is a sur- 
vival reaction to someone who will not openly communicate. One passive-- 
aggressive manipulation frequently brings back another* one. though, from the 
person who was the receiver. 

Self-Limiting Behavior 

Women often develop certain behavioral characteristics that limit tlieir 
own personal expression. These are characteristics t.iat grow out of all the 
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other aforementioned personal issues. Many kind, of self-limiting behavior 
could be listed, but or.ly three will be mentioned here. Self-limiting behavior 
might be described as behavior that limits the range of personal potential and 
variety of ch : ces in one's life. 

Hody lanf^niage. ./hether one has an open or closed body language aff.-cts all 
relationships. Men have always been allowed to sit, stand, and walk in more 

free and open ways. The result is that attention ^.s more freely drawn to 
them. These same actions when done by a woman are seen as "unladylike. " 
Without copying male bod^ language, many women are finding that a more * 

open' body language results in more awareness of their presence, as op- 
posed to the 'invisible woman' syndrome. Their body also seems more inte- 
^^rated into a wholeness of being. 

pualilying language expressions. If one is unsure of oneself when expressing 
Ideas, ah sorts of qualifying phrases are apt to be used at the beginning and 
cndmg of sentences. "I know this isn't important, but. . . ' "I know Jane could 
say this better, but. . . ", or "I'm sorry to take sc much time, but. . . " Each 
of these phrases detracts from really listening to the content that follows and 
keeps a cycle going of the woman feeling insecure because she isn't responded 
to, while she sets up an expectation that she needn't be listened to. 

Laughing and smiling. Laughing and smiling excessively can be a response 
to a childhood learning of "smile, you look so pretty. " Where women's role 
is usually fo be the relaxing, friendly, conversationalist in personal rela- 
tionships, laughing and smiling easily becomes the stock-in-trade of behavior 
that always seems appropriate. However, the result can be that no one takes 
the woman seriously or perceives her to have needs. 

Frequently, laughing and smiling is used to reduce tension. For a "strong' 
woman, in particular, she may feel all sorts of tension or energy " vels ris- 
ing as she speaks. As a "strong" woman she is probably assertir !i.;rself 
and coming across in an aggressive way; that is, unfeminine to otr.ers around 
her. Therefore, as she sees the tension rise after she has spoken, -he will 
give a little laugh -- needed, from her point of view, to reduce the tension. 
However, lor those listening it has neutralized what she has said. One might 
say, tied up in the act of laughing would be personal issues such as conflicr 
avoidance and success avoidance, resulting in the "invisible woman" feeling 
many women experience. She has put herself down, so that she can't be heard. 

It should not be aysumed that all laughing and smiling is to be avoided, 
tiather, it is important to be aware of how it is perceived. 

CO\'CLi;S)OX 

The result of many or all of these personal women's issues present in 
var-'ing degrees in an individual woman is role insecuritv . A sense of v.ell- 
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being is difficult to establish when so much negative or inadequate behavior 
is a part of one's self. The personal issues listed here are some of the more 
important ones to consider, but they should not be considered as the only ones. 
Fear of rejection might be another one. 

On the positive side, it is good to see all tiic fine, strong v/omen that do 
live in our society, in soite of these issues. It is possible to be a good role 
model; more and more women are "getting it together" these days and liave 
in the past. Tho spirit of these words is not hopi^lessnes'i, but reality; the 
recognition that until v/e look at what our problems really are, v/e cannot un- 
derstand what our work is. 
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COUNSEUNG - ITS VALUES AND ITS FAULTS 

Pauline V. Chapman 

Director of Placement 
College of Engineering 
University of Illinois. Urbana-Champaign Campus. Illinois 

The opportunities for women in engineering are now so great that we can- 
not possibly satisfy the demand. Every year more women enter engineering 
, here has-been a 1000-percent increase in the number of women graduating 
^"^''S'- Engineering at ihe University of Illinois from 1957 until 
1973, from one in 1957 to ten in 1973. The problem seems to be to keeo them 
in engineering once they have enrolled. During the 1972-73 school year there 
were 34 fres.Wn. 13 sophomores, 15 juniors, and 10 seniors registered in 
the College ol Engineering. Since the interest in women is so new in tl-ie engi- 
neering field, we have not kept records on the number who drop out but in 
the years ^19b7 through 1963 one woman graduated at the BS degree level each 
year. In 10G4, 1965, and 1966 there were three; in 1967 four- 1968 six- 
1070. eight: 1971, two; 1972. six; and ten in 1973. This is progress hu't 
not enough. We are hoping that all of the 34 freshmen who are now registered 
will complete their engineering degree. 

VVitli the same exposure to all fields, I see no reason why more women 
w.li not become interested in some type of engineering. 1 think the problem 
IS not only how to get more women into engineering but how to keep from 
discouraging women from going in.o the field or into other fields which they 
have not ce;:sidered in the past. Now f iat the demand for women engineers 
IS so great, those who are accepting positions have a great responsibility 
By proving themselves as reliable, dependable, productive employees they 
can break down the past discriminations and pave the way for those who will 
follow them. 



I am firmly convinced that counseling, for both men and women is the 
weakest chain in the present educational system. By poor couns-iing we are 
jva.sting our greatest national resource, the potential productivity of the young 
If a young person can settle on a career at twenty rathei- than flounder around ' 
until thirty or forty he can use tlie very productive years between twenty and 
tlurty for personal growth. 

Counseling is not someihing that ec.n be dom at one p-xrticular time when 
a student appears before a counselor and says -J .van' .on.e career counsel- 
ing. Real career counseling should, ideclly, Ftarl ,i, the home at as early 
an age as possible, by investigation. Children have wonderful imaginations 
a great curiosity, and the ability to ask a million questions. I have often seen 
parents showing their children the lire engines which are stationed directly 
behind my office. What an opportunity to be.,in career counseling. How and 
of what, is the fire engine made, who makes what, what does the fireman need 
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to know, how does the fire alarm work, how and by wnom is it made, and how 
does it make the noise that excites all children? This type of investigation can 
be carried to everything that the child sees as he matures until, by the time he 
is ready to make some type of educational-career decision, he has some idea 
about many fields. At least he has a much better chance of understanding, at 
v;hatever point in his education the first attempt at career counseling is pre- 
sented to hinu 

I realize, however, that many parents are not able to give this type of 
information to their children and it must come from other sources. Television 
cartoons miss a great opportunity in not somehow weaving into their shows 
bits of this type of information that can unconsciously be assimilated by chil- 
dren in spite of their short interest span. "Sesame Street'* does some very 
educational things, and '*Alr. Wizard" was a very thought-provoking program 
for the young (I understand that it is again being aired). There is much more 
that can be done by all media. If school children, at an early age, can be made 
to understand why it is important to learn to add and subtract and what can be 
done with this learning, the subject can be made much more interesting to 
them. I remember that when missiles were in their infancy, the General Elec- 
ti^ic Company prepared a comic book, to be used by children in the primiary 
grades, which tied arithmetic to the building of a missile. I think this was 
excellent because it tied a school subject to something of which they were aware. 

Counseling, at all levels, should be the same for men and women. Both 
should be exposed to all possibilities. In this area, women have been handi- 
capped in tiie past because there has been a preconceived idea of where a 
wom.an's interests lie. When a little girl is born, one of the first things she 
receives as a gift is a doll. This begins the wife-mother-housewife image 
that has been the standard for women for many years. There is nothing wrong 
w'ith this career; it is a wonderful and honorable one. To raise a fam.ily of 
productive children must be one of the most S3tisf\*ing careers in the world, 
I see nothing wrong with being "only a wife, a motlier, and a housewife." 

I grew up with this idea, and even though I went to college it was incidental. 
During my time in high school and in college, no one ever spoke to me about a 
career of any kind. It was graduate from, high school, then go to college. Then 
it was not even important to watch your grades in high school, because almost 
anyone could get into college. Somewhere along tiie line I decided that I would 
be a teacher, principally because I had an aunt of whom I was very fond who 
was a teacher. This never materialized, however, since m.y father had a 
good friend who was in business and he asked me to work for him.. I became 
very interested in the field of business and gave teaching no further thought. 
My parents, as m.any parents, wanted me to do as I wanted :o do, believing, 
I a.m sure, that I would marry and have a fam.ily. I was m.arried. bi:t when 
it appeared that a fam.ily -^as not part of the automatic nlan I 'ven" back in*o 
business and from titere to the University. 
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I havo been in a man's field for almost thirty years and I have never feit 
one moment of discrimination in salary, promotion, responsibility or recog- 
mtion. In fact. I have always felt <hat any discrimination has been in my favor 
I know that n.any women have been dir.crin-.mated against in the past but I 
also know many who feel as I do. My career has turned out to b*- the most 
satisfymg one that I could have imagined, but it was purely by chance. Chance 
workpd for me. but everyone is not so fortunate. I was interested in reading 
Mrs. Fit-.roy's discussion of how she became an engineer. 

In my tenure of employment as Placement Director, in the College of Com- 
merce and Business Administration and in the College of Engineering, at the 
L niversity of Illinois I have talked to thousands of students about their career 
plajis. but I am sorry to say that this is always "after the fact." The point at 
which I see students is job placement counseling - what can they do with what 

uhen they are looking for summer work. By the time a student is a senior in 
college the counseling is entirely diiferent from true career investigation .nd 
counseling, wluch must be done at a much lower level. I have talked to h ■ 
dreds of stiidents who should never have been in their particular fields 

had little to do with their decision to enter a particular college. 

Even thoucrh I arr. in Engineering. I often have liberal arts students come 
to i-o as seniors, asking what kind of lobs they car find in business or industrv 
l.-.-y come to me as the result of having talked to engineering students who 
suggest that I might be of help to them and because we have many compa-iie.^ 
visitmg the College of Engineering to interview our graduates. Thev fed 'hat 
m some capacity, companies can use liberal a-ts majors. When I ask thetn 
v.-hy they are m their particular field, the almost standard answer i= - I liked 
It. I then usually ask them what they would like to do in the way of work if 
It were not necessary to consider educational qualifications. The answers 
usually bring out some very interesting ideas on the part of the student«= The 
next question is usually: 'During your time at the University have vou ever 
thought of how you could use the knowledge you are acquiring to earn a living-^ ' 
I am always amazed when the answer is usually '-No."' After my talking to 
these smcents for some time about how business is organized and what know- 
ledge IS needed in the various fields, they say ' V-Xv didn't som.eone talk to me 
about this before now? " I: is an excellent question, for which I have no answer. 

^Tvlost career counseling must be done at the high-school level. Ev -he fme 
s-;dents apnly for entrance to a university they must apoly for entrance to oar- 
t'-cuiar colleges v.-ithm the university. From their first day on cam.ous. they 
are comntitted to a curriculum and its renuirem.ents within that college' --.-itVl 
such time as they either request a transfer to anoiher college or are dropoed 
tor scholastic reasons. Often th.- high-school counselor is no: Qualified h be 
a counselor nor does he h: .-e any special interest In doinj the ^ob. bu* for a-^ 
addition to hi? salary he takes on the responsibility. I car^not 'coJnt the "i-e^ 
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that, in talks with students about what they can do with their education, now 
that it is practically completed in B field where there is no dennand, tliey have 
told me that their high-school counselor told them to just enroll in liberal 
arts and decide later what they wanted to Jo. How can anyone call this 
counseling? 

There is nothing wrong with a strictly liberal arts education in any field. 
In fact, the ideal would probably he for everyone to have an undergraduate 
liberal arts degree and then choose a career field at the graduate level. At 
that time the student would have matured, would have been exposed to many 
fields, and would have a better basis for deciding what he wanted to do with 
his life. This, however, is not always possible, especially for the students 
who attend a state university. They must use the four years both to gain a 
cultural bacV;ground and also to prepare themselves, in some way, to earn 
a living. We have very few "millionaire playboys" at the University of Illi- 
nois. I try to encourage every student to whom I talk io continue his educa- 
tion after he lea\-es the campus. Education after college is iust the beginning 
of learning, and that is the time to take courses for only one reason: because 
you have a personal desire to know more about a particular subject. 

Every high scliool should have a career program completely independent 
from academic counseling. There should be a library set aside from the 
regular library, for reading m.aterial covering all occupations. IVIany com- 
panies have displays which depict their products and which they are very glad 
to send to schools. Such exhibits could be made a part of this library. The 
room should be a place where students could discuss different career possi- 
bilities among themselves. It should be staffed with people who have had 
wide experience outside the academic area and who are willing to delve into 
"Jiie demands of occupations about which they know nothing. One publication 
which would be very helpful to have in this area is tlie government publica- 
tion Dictionary- of Occupational Titles. It is "miind -boggling" to realize how 
many different occupr.tions there are for a student to consider. This publi- 
cation would start students thinking beyond getting cut of high school with the 
least possible effort, and direct their tliinking to what comies after and what 
they will need to do to get where they think they might want to go. The entire 
atmosph'-re of this particu^^.r area should be career-oriented. 

Other ideas that could be incorporated into such a program could be: 

1. Offer information on work-stud^*, program.s. 

2. Invite v^illinp. alun ni to coir.e in and discuss their professions with 
the stx:dent^-. Form an alum.ni committee to plan such discussions, 

3. If a student appears to be particularly interested in a certain fie]'i 
itave an adult in that field take him. for a day and let him see what 
sor.teone involved in it actually does, 

4. Contact the presiden:s of prr "Sessional societies, including ::te XSPE, 
and request their help in providing information. If there are no 



chapters in the school area a letter to the national office of the or- 
fjanization should secure some excellent information. 

Plan a "Career Showcase Day" and have persons from many different 
occupations bring displays and make themselves available to talk to 
any student about their special fields. 

Not all stTidents will take advantage of an opportun ty. no matter how much work 
and thought is put into its planning, but for those wno do take advantage of such 
a program the benefits would be invaluable. Many young people at a very 
early age. appear to know exactly what they want to do and follow through 
Others have no idea whatsoever, and these are the ones who need counseling 
so desperately. It does not necessarily follow that a decision a student makes 
before he leaves high school will be the right one for him for the rest of his 
lilo or even for hi- university years, but at least he has a basis for under- 
standing himself. 

Every young person has some potential, eacn has the same basic curios- 
ity, but each boy and each girl has diiferem desires and abilities It is the" 
cuty o: any counselor to help the studem develop and direct his special abilitv. 
rne parents can be of great help. If the parents can become involved in Uie ' 
process a: least by t.he high-school freshman year, the lob can be much more 
successlul. Parents often tell me that they want their child to do what h- 
uants to CO. This is as it should be: but without anv idea of what there lo 
do. aov.- can a sti' ent make a sound decision. 

^ ;he greatest fault witn counseling bureaus at the universitv level is I 
relieve, tneir lailure to s-parate academic, pshychological. and career'coun- 
^-eling. No one is qualified to do all thrre. but that, in most cases is wha- 
t^-ie:- attempt to go. I can speak only for the University of Illinois at Urban=- 
^nampai-.. When a student enters as a freshman he is given mathematics 
ann rnetoric placement tests as well as a battery of aptitude tests. All thl^e 
are given by the Student Counseling Bureau, which is primarilv a D-vchoIo-: - 
ca. counsehr.g service. They hesitate to -uggest more than where the student's 
strong aptitu::es appear to lie. These counselors, as a eroup, are not quali- 
.:=G to co^career counseling, as the Bureau is primarily staffed with psvchol- 
ogists. Counseling in all of these three areas is important. All stud-nts 
neec academic counseling once they have made t.p their mmds wh^ch cclIp.-Te 
To^nte- and most colleges at our University have some sort of advicor^-'"v=- 
.e-.:. som.e m.ore successfiil than others. Some students need, or will ne-d 
d-.ring their academ.ic career, som.e psychological counseling: butw-ere c-n 
they go for tnis career counseling which is so very important? 

_ Each year I do a report on the progress of the sraduater of the Colle^-e 
o- Engineering botn tive and ten years out of school. The following ^tate--n- 
re^ating n:s experience with the Student Counseling Bureau, was included wi'h 
tne rorm. that a srudent com.pleted regarding his oro^ess during the *e- vear^'" 
since his graduation " ~ - - - - 
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o; .puter dating should be applied to making the best 
match between the student and his desired field of 
study and his counselor. I'll never forget that ... a 
music teacher tried to explain why 1 would fail as an 
engineer and succeed as a social worker. His credi- 
bility with me was *nil. ' He had no back:Tround in 
either field. I still don'l agree that I could be a social 
worker but today I can see what an electrical engineer 
could probably have explained what took one year to 
happen. My math aptitude was poor and 1 obviously 
needed to shift to a field requiring less math. 

In addition to a student's assigned advisor in tJie College of Engineering 
there are some professors who are very willing to talk to students who ap- 
pear to be lost in engineering. Many of them, however, are not knowledge- 
able enough in many fields to be of complete help to a student. Since this 
is not their primary responsibility, they do not have the time that should be 
spent with a student. How much time a faculty member is willing to give a 
student outside his primary fields of teaching, research, and helping his 
students with their course work entirely depends upon the personality of the 
professor. Last year the students in the College of Engineering conducted a 
survey to assess the value of the College Advisory System. They reported 
that no more than one-half of the students felt that their advisors were 
well equipped to handle their problems, and very few* students had consulted 
advisers for m.ore than two hours during the entire semester. " 

Somewhere I read a definition of a career as being "a set of life activities 
which the individual relishes, finds m.eaningful, and enters witli great vigor. ' 
I like that definition. How great it would be if everyone could find such a 
career. 

In placement counseling of potential wom.en engineering graduates, they 
may apply the same criteria for iob selection as the m^ale graduate in the 
sam3 field. The most im.portant factor is self-ex^aluation. I am am.azed to 
find how few o: the students have asked themselves these questions: 

• What can I do 

• What will I do 

• Do ^ prefer to ivork with people, ideas, products, or services 

• I prefer a large or a small company 

• Do I prefer a large or sr.tall contmunity 

• Is :-c3 4.ion important 

• Is coni^tant contact with fantily im.portar' or necessary for some 
special reason 

• \\~hat motivates m,e 
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• Special, interests how important are activities other than work 

• What are my own personal values 

• What limitations do I have 

• What about travel 

WTiile much can be done, should be done, and hopefully will be dono to 
mprove counseling at all levels, the placement counselor has a great re- 
sponsibility to help the graduate evaluate himself once he is ready to accent 
empioyn^ent What types of employment are available where the pa^tfcuTar 
engineering discipline can be used? P^x ucuiar 

The women in engineering to whom I talk have problems that their male 
counterparts do not share. Men are interested in a job because they likT 
the work, they see opportunity for advancement, it is in their particu ir lo- 
cation preference, the salary is high, or for many other specific reas^s 
The woman has son.t different problems: P reasons. 

• She has a husband who is continuing in graduate school and she wants 
a .]ob locally to help finance his further education. 

• She has a favorite boyfriend and sometimes vague marriage plans 
and she prefers to wait until he has accepted a position and then ' 
Look for a job in the geograpr.ical area that he has chosen. 

. She is about to start a family and must defer her emplo^-ment for the 
immediate present. " 

It is ir^portant to encourage these women, in case thev accept less than 
professional engineering emploj-xnent in the beginning, to continue to search 
^e community tor a position where their engineering will be of some 

n t^^rV^rV " ----- current 

bv 1 . 1 . ' engineering by taking additional courses at night if possible 
S.fpf T^^^- ^°<^^-ty activities, and by reading of the Jl- 

vBnces in technical journals so that when their personal situations are .uch 
t..a. they can accept emplc>-ment wiLhout reser.-ations thev will be current 
and able to compete in their fields. 

All young engineers, male or female, must compete with others when 

P-.-ess. be careful -J.at th. v- 
are^no. s.uc. m an activity where their talents are not beinj used to the be-" 
adwn.age. Women must realize that they must prove themseh-es on the .V^e 

c^-i^t^l^ 7,^'' ^'^^ ^ engineer. They shoula .lot expec"^^*'" 

spcci.1 handling and they should not cr.- discrimination a: the first disanoo^n - 
mem or criticism. They m.xist realize -hat to the em:.lover t^ev are 4^ 
engineers and second, women and must comoete on that basi=."^ If ^r^'ev 
reasonable length o: time, ther^ is a legitimate comnlaint. it .houid " 
Drought to the attention of the proper super.-isor. Anir^de is 1^00-1^-. 
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in any employee and I am convinced that the more a person expects to be dis- 
criminated against the more he will believe he is. A positive attitude toward 
work, fellow workers, and supervisors should be developed. This is excellent 
advice for anyone. 

Some positive lain^s are 1 ?infy ''one to expose more high-school girls to 
the field of engineering. At the University of Illinois there are three summ.er 
program^- for high-school stvdents who are recommended by their high-school 
counselors or principals: 

• ^^ational Science P>uncation Summer Program six weeks in dura- 
tion. It is usually composed of those students who are in the top 5 
nercent of their high-school juniv:r clash This summ.er there were 
'hree v/omen in the 25 participants. The students came from through- 
out the United jtat'^s. 

• JETS Proiiram two weeks in duration. This group is composed 
of students in me upper 10 percent of their high-school junior class. 
This summer, :iy women were included in the grour-, Tho partici- 
oants were primic rily from Illinois. 

• Black . - '^r. igram — two weeks in duration. This gt o^ p is com- 
Dosed -v. iei:iLS in the upper 25 percent of tiieir high-school juraor 
class, - ^rmmer 7 women v/ere Included in the group of '^V par- 
ti;. ■-'i the Chicago area. 

The num.ber in this ye^r^s programs was fa'^ greater than in the 

past, when t or'^ k v: been only one or two. The JETS Program? are fina:')ced 
by company .cus. 

During t " \ne these students are at Illir s thoy are houi in a Uni- 
versity dormiu.ry as a group, with ar advisor who is responsib or their 
we-.l -being, liv b.-es t iat they stjd^ at the proper time and tLa. .ey have 
enoL: recreatioral acti\nties to ke'Dp them from feeling overworked. Trie 
program is de^^igr^ed to expose th^so young people to engineering as a career. 
Faculty from ail departments wi -he College of Engineering teach the 
various classes arranged for the pr-u^^ram and at the end of the sessions give 
a final examination that is grad:. ' and - et;:med to ' v^s before they leave 
the campus. This year. I underf a. tr e girls received the highest grades 
in tiie group. 

For ihe past three ye-irs i nave talked to the JETS st^.^dents at their 
' Comm.encem.ent Dinner** ar.d iiave presented their diplomas. I have talked 
to them, individually, and, to a student, they are enthusiastic and feei that 
the program, has been interesting, intellectually c^tim.ulating, and very 
worthwhile. 

V-'hile the women i these programs were on campus, the Society of 
\Vomen Ei.gineers arr ngecl for picnics and evening get-togethers with local 
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women cngmeor. -vhere they discussed the field of engineering for women in 
an informal Wi.y In .addition to this. Professor Grace Wilson, the Society 
advisor, had th;.- rtr^up :vt her home for dinner. She also mvitcd otlier women 
engineering-fi*ci'.ty members and the evening was devoted to having fun but. 
again, discuss . the field of women in engineering. 

Professor Oavid O'Bryant, who is in charge of these programs, reports 
that in publicv;;.; g them, high -school counseling again breaks down. He con- 
tacts every wigh -chool in the State of Illinois, gives details of the programs 
and requests aominees. M.-, of the students who attend a program report 
that their c- uji ..-loi s never mentioned it to them but thev heard about it through 
a student whr, ■ -.d attend; --J the year before; they then requested that the coun- 
selor reo::: .-end them f r the program. Professor CBr^^ant savs that his 
best salesmen 3 -? for- , : • participants, and he find a reii.arkable" lack of in- 
terest on the pa;-t -f e counselors. 

Aa excellent -v-v tr, expose more high-school girls to the field of engi- 
neering would be U. .-,-.e a Women's JETS Program. During this program 
successful worn; r. . v.gineers could be brought in to meet with the girls and 
discuss their n. rsonal experiences. The problem, I imderstand, is financing, 
but Profe.-^f-.M O ' n'ant is willing to attempt to secure funds for such a program. 

Al'-- ■ ;Tk r.vjst also be done to secure scholarships for women in engi- 
neerin:;- uelieve that this situation will improve as companies, if for no 
other r . son than to comply with the new Federal laws, will do everything 
possible .o h-lp more women to prepare for emplo>-ment as engineer?. 

The demand for engineers is again on the increase and engineering en- 
rol-rr.-r.ts arc dov;n. This n'.eans that very soon the demand will far exceed 
thv :.ply and the shortage of engineers will again be as great as it was m 
the i^ie 1P60-S. More women are entering college, and if more can somehow 
be encouraged to enter and to graduate in engineering, it will help to keep the 
s-jpply > --r.ewhere near the demand. 

Counseling, at all levels, is a wonder ful field for tiiose of us who have 
been fortunate enougn to be in it. I believe that I have had the m.ost satisfv- 
in ;■ iob in the world. I have been in it long eno^.gh to have seen graduates be- 
come company presidents, controllers, and directors o: re = _^arch. It is a 
i;rea: satisfaction to feel even a small pan in their success 

?Juch -^ nrk n-r-ods to be done in the field of counseling at a . level?. Con- 
ferences ?uch as this can do much to advance the state of the art. At least 
people are talking abo..: the subject; and I find that when there is enouch talk, 
action usuallv follows. " 



Mrs, Pauline \'. Chapman retired in August 1973 after eight years as 
Director of Placement in the College of Engineering of the University of 
Illinois^ She was the first woman to hold that position in a I'. S. engineering 
coUrge. 

A graduate of Millikin University, Decatur, Illinois, she began as aii 
expediter and buyer for the Caterpillar Compsny, ei -^ring the field of college 
placement in 1955 as Assistant Placement Director the College of Commerce 
and Business Administration of the University of Illinois, 

Mrs. Chapman w as a member of the first elecieci .tsscm.bly of the College 
Placement Council, Upon her retirement she was honored by more than 2 00 
leading U. S. corporations for OTjt standing contributions to engineering and 
industry, and was presented with the award of merit by the West Coast Air- 
craft and Aerospace Industry Council, 
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THE VIEWS OF LEADiNG ENGINEERING SCHOOLS 



J'^hn B. Parrish 

Professor of Economics 
Coll-ge of Commerce and Business Administration 
University of Illinois, Urbana -Champaign Campus, Illinois 

This conference ha., been concerned with many questions about career 
guidance for women entering engineering. Among the many questions are 
tlio following: 

1. What is the maior cU^ficiency in current career guidance for women? 

2. How may these deficiencies best be overcome insofar as engineer- 
ing is concerTied? 

Do engineering schools have ongoing programs with secondary 
schools to acquaint talented girls with the potentials of engineer-- 
^ng as a career choice? 

4. Have engineering schools assigned faculty to assume major respon- 
sibility for counseling prospective or entering women encTineerind 

students'^ ' ^ - ^ 

To what extent have engineering schools developed literature de- 
si^gned to interest women in engineering and to assist them after 
enrollment? 

What aspects of career guidance for women entering engineering 
need to be given priority iu any conference organized to study this 
>t:b;ect? 

In order :o give this conference the views of admini:^trators and faculty 
of leading engineering schools, these :rix questions were submitted to 30 top 
schools for com m.ent and evaluation. What follows is a summary of aheir 
repliei-. 

QUESTION 1: WHAT IS THE MAJOR DEFICIENCY IN CURRENT CAREER 
GUIDANCE FOR WOMEN? ~ 

On this question there \vas almost unanimous judgntent. The m.aior de- 
ficiency occurs far back down the educational ladder at the seeondar\- and 
elementary levels. The deficiency is no: a simplistic one: unfortunately, 
it is compounded of m.any factors that turn talented young women awav from 
en^lneerin^l. 

First, there is the "social conditioning" process. Boys play with trains 
and construction sets. Girls p lay with dolls. Parents and The com.m.unitv sup 
port this stereotx-ping of roles. It is reinforced in runior hi^h scnool. Bovq 
take shop work. Girls take sewing and cooking. This is re.^ated in high ^ 
school and reinforced on television and in the press. 



EKLC 



IVi 



Second is the educational bacKgroxind of faculties in junior and senior high 
schools. They may be trained and knou ledgeable in literature, language, 
mathematics, chemistry, and dramatics, but engineering is not taught in our 
public secondary schools. Faculty know nothing about It. The blank for the 
teachers becomes a blank for the students. 

riiird is {he nature of cour.r eling. Almost all counselors have backgrounds 
in educational psychology. They know nothing about engineering and they re- 
flect the "social conditioning" of society. Many are not just neutral. They 
are negative. They persuade talented high-school girls not to consider engi- 
neei.ni; as a career. IVIuch of tl^e time of high-school counselors is taken up 
with efforts to guide students into college. There is a strong tendency for 
counselors to say: Don't worry about selecting a career now. You will have 
plenty of time later. Go to college, and then you can decide." This is a major 
mistake of secondary-school counseling. Talented girls arriving at college 
with little or no training in mathem.atics or the sciences are not apt to make 
up the deficiencies in college. They have been trained 'out" of engineering, 
not in. 

F\-)ur:h is the lack of good engineering-careers literature for wom.en. 
Most of rhe career literature in engineering is male-oriented. In some m,a- 
terials women are not even mentioned. The few materials about women in 
: Lvgineering are usually so brief, so dry, so uninteiesting as not to arouse the 
the curiosity of even the brightest girls. It is ironic that many high-school 
students are excited and challenged with our current environmental clean-up 
problems, without ever realizin/z that solutions will come primarily through 
technology. 

QUESTIOv 2: HOW MAY THESE DEFICIENXIES BEST BE OVERCOME 
SO FAR AS ENGINEERING IS CONCERNED? 

On triis q.resrion there was ?. ^ concei 3us that the answer niust be 
a muitifacetesd approach, using a w^de \*ari^ty of strategies and tools. 

One suggestion is for engineeiing schools to start with their own institu- 
:ions and clean house, as i: xere. One dean put :t this way: 

"On many a cam.pus txhe engineering school, is trying to 
interest ntore wom^en in engineeriiig, while on the sam^e 
camous an education school is tur aing out career coun- 
selors who s'JU know nothing aboi:: engineering. So, 

hey ?cre going out to high schools tc perpetuate rhe same 
eld s*ereo:>~pes. We should get our own house in order 
bc::>re cr::ici2ing the secondary school." 

A secon.i recom.nr-endation is to arrange for upper-class wome-: engineer- 
ing stuients ro visit, high schools and talk to both girls and bcyc: about the 
challenges of engineering. This strategy, combined with visits by prac-icing 

164 

ERiC 175 



u'omen eti^jinoers, will do more than anything else to break the negative social 
conditioning and the stereotyping. Secondary students like and will follow per- 
sonal contacts. 

A third recommendation is to break the counseling barrier" in secondary 
schools which turn so many women away from engineerinof^ Th-? could be done 
in several ways. One would he to pull in the counselors for a "Counselors' 
Career Day* on campus. Let the high-school counselors see women engineer- 
ing students at work or study, discuss their reasons for selecting engineering. 
Let the engineering faculty discuss with the counselors the excellent outlook 
for women enjmeers m industry, teaching, government. The other approach 
would be "engineermg outreach," through which engineering schools v/ould es- 
tablish and maintain personal contact bet^^^een faculty and counselors, provid- 
ing them with information, discussion, to change the stereotype. 

A fourth recommendation is to imiprove career literature about women in 
engineering and get it distributed to more counselors and students. Several 
engineering schools reported they had sent their brochures about women in 
e- ^:u-oring to every one of the 10,000 high schools in the country. But some 
oi:4::ieering heads raised serious doubts about this approach. How much of 
"Lhis literarare is put in a folder in a career file and never read? Can liter- 
ature al:^ne break the stereotype? If a talented girl is turned off of engineer- 
ing, v.c.:Id She be apt to read it? Apparently a few, but only a few. The ques- 
tion remains: how to get more mileage out of existing literature? 

c:UCSTIO\ 3: no ENXJXEKRING SCHOOLS HAVE OXGOIXG PROGRAi\:S 
WITH SECONDARY SCHOOLS TO ACQUAINT TALFXTED 
GIRLS WITH THE POTENTIALS OF ENGINEERING 
AS A CAREER CHOICE? 



T-e answer ro ^nis is a \ery s:rong * %es. *' Engln.-'--iag schools have 
ceveloped and are developirg many, many progran:s ic: reacl? more students 
in :he secondary schools. This outreach effort appears -:c L^-e err.erged 
parTicularly in the last three years. Le: me cite a fc-v.- c>: uhese developm.ents. 

F rem Penr.syli-ania Slate University, Dean N. J. Palladino reported: 

At Penn State u e started a program of national ad^'ertis- 
ng on Vtom.en ir. Engineermg approximiately one year ago. 
v\ e nave prod::o:ed five, 60-second radio spot announcem.ents 
uhich have beer distrib'^ted to approxima:ely 200 radio 
stations in Pennsyl-v-ania. In addition, a f-O-second te'^e- 
•.•zslon spot announcenter.t has bc-en prepared and will ^^e re- 
leased in the next fe'»v wee-LS. * 

Tne Scnool o: En^Lneering at Stanford, as reported earlier, has sent 
out its hroc-ure to 10, 000 high schools throughout the countrv. 
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A;s^^ociate Dean C.E. Work of the Michigan Technological University 
descriUnl their efforts as follows: 



"We have an annual lilngineer ing Av/areness Prog ram, 
sending on^nneoring fr'culty members into high schopls 
about f)0 to CO visits a year for both boys and girls 
to talk 3br- ' careers in en<>ineerin,a and science/' 

Professor Mil - ; DresseLiaus reported for rho Massachusetts In 
.^-'itute or ■^e•chnolo^;^. _/ro recent programs as follows; 

' A C:areers Day Program in iht Sprmg brought m abo.it 
200 girls from a 100-mile radius of Boston/ The Program 
('onsisted of a two-hour panel discussion followed by 
•ours . . . our women enc^ineering students held an open 
noise for 50 freshn:en v. omen who had shown inter(?st in 
'.m^i nee ring, 

Onio State University's Dean Harold A, Bolz reported: 

At Ot^.io State we have been m:aking special efforts 
\hroue:: periodic high-school-day programs on the 
campuses and visits to hi^ili schools and junior high 
schools by engineering students and faculty to inform 
girls m the secondary schools of the career opportunities 

or :r:e:^: in engineerinii. " 

Assistant De:^n Helen H. O'Earjir'n, replying for Carne^ie-Mf-^lon Uni- 
'/ersiry, s.;L-mittt::d :h:s account: 

Carnegie -Mr-^ll;>n is actively trying attract m-ore wom.en 
irr.c engineering, science, and rr:anagem.»--nt. We have iriade 
t'\o television ^pols: one on materials which has been 
^^ell received by stations, and one on w ^-nen in engineering 
•nich features one of CMU's female students. thrs has 
-.een extremely well received, Carnc-gie-Mellon is also 
::eveiepnig a ca ^ eer inforn'ation program for women this 
Fr-IL We will ask local 'rcjstries to send women engineers 
and scientists.. . v- e nre also de5:e::*nc ^ program, for 
-econdary -school w^r^.en - :o ha\-e dem.onstrared stfone 
^:a:h ar^ii science ar:i'.:::e. . / 

S'll: an>:her arproacn is des:gn c::rr:c-l... In s;-ch a wav as r^r-:c 
larlv an-eal 'r^ women. Dean -^ame:^ A, Lukcr described what ^vr:: — so U 
cnf ::v ::as done in :nis recar-,h 

One . :" me prrgrams is in environmental en^meerinr, 
wnicn is a very flexible, rpen-endec pr-cram and allows 
me smdents, male or female, to more o ■ les.? dcvelon 



their own programs with specific career objectives. " (It 
also has a large elective portion, so it allows time for a 
bctier general education, ) 

"The second is a program in bioengineering which tends 

apply engineering methodology to the application of the 
life sciences a? well as physical sciences. This program 
... is particularly attractive to women because of their 
interests in working in health and medical-related areas 
rather than being ^ndustrial-related. 

"A third program is a dual-degree program, where 
students may register in the College of Liberal Arts 
and Sciences and the College of Engineering. As such, 
candidates in this program receive a BS degree from 
the College of Engineering in a five-year period. This 
is an excellent program for women. It allow^s them mo-e 
freedom and many opportunities to obtain a better general 
and cultural education iti the same am.e they are pur- 
suing an en^Tineering ci" cree. ' 

These are only a few exam.ples of what engineering schools are doin^r. 
There are many otliers. More are planned. 

1 think it if. lair summary .c conclude that leading engineering schcx>ls 
J! re nc-w making .-trenuous efforts to develop special programs to reach more 
----omen in secondary schools and to give them assistance when they arrive on 
campus. Most of the indi\ndual school efforts have com.e in just the last ye^-r 
And some programs are to be initiated for ^he first time this fall. This is a 
new era' in engineering education, 

QUESTION 4t HAVE ENGIXEERDCG SCHOOLS ASSIGNED FACULTY 

TO ASSUME MA JO H PESPONSIBILIT Y FOR CCI SELI?^t 
PROSPECTIVE OR ENTERHCG WOMEN ENG INEU "jNG 
STUDENTS? 

Of the 30 sd^Dols q-jesticncd on this m..:--"- ibout half said thev had as- 
si^-ned facjlty with specialized responsibility for ccinseling and assist 
wom.en. Almost all of the assignee.: were wnr-en. Almost^ all had b-een ap- 
pointed or assigned in the last three years. This once a^ain emnhasizes ine 
recency of positive and widespread efforts to interest more women in en^i- 
n^ering^ The real payof: obviouslv lies in the luturc-. 



Let me illustrate this cevelopm.en^ in :erm.s of wna: Pen.r:Svh-3n:a S 
University has been doing. Dean N. J, Palladino wrote as follows: 

" Professor Mary Kum.m.er. . . has been given the m;a;or 
responsibility for recruiting women engineering sttidents 
. . . Recently she wrote to eacn girl -/.-ho responded to cur 
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radio spot announcements, and she is now in the process 
of writing follow-up letters to these girls. The members 
of the Society of Women Engineers are also writing per- 
sonal letters to each girl who has been accepted for ad- 
mission to engineering next fall. Professor Kummer is 
also writing to each of these girls offering to meet them 
when they come to University Park for coun:.eling. In- 
cidentally, these efforts have increased -he number of 
women accepted to engineering from ■ t in Fall 1972 to 
39 in Fall 197 3. We are hopeful that will be the be- 
ginning of an even more substanti?ii i bt-e.*' 

QUESTION 5; TO WHAT EXTENT HAVE EN GIN EERING SCHOOLS 

DEVELOPED LITERATURE P V 5IGNED TO INTEREST 
WOMEN IN ENGINEERING AND I P A S SIST THEM 
AFTER ENROLLMENT? 

About one-half of the leading engineering schools queried have developed 
brochures or catalogs emphasizing women in engineering. Several that have 
quarterly publications have devoted special issues to thir subject. Several 
schools reported their first publications aimed at attracting more women in 
engineering ^vill be published this Fall. A binder containing the publications 
of 15 schools is on exhibit in Colby Hall for all members of the conference 
who might like to see what other schools are doing. 

So, in summary, to the question: Are engineering schools developing 
specialized literature about women? — the answer is *'Yes, and very rapidly. " 

QUESTION 6; WHAT ASPECTS OF CAREER GUIDANCE FOR WOMEN 

ENTERING ENGINEERING NEED TO BE GIVEN PRIORITY 
AND SPECIAL EMPHASIS IN ANY CONFERENCE 
ORGANIZED TO CONSIDER THIS SUBJECT? 

This question elicited a very wide range of questions and suggestions, 
as one might expect. 

Let me summarize first the questions. They include: 

1. How do you overcome years of social conditioning that alienates 
young women from engineering? 

2. How do you convince high-school and junior-high guidance coun- 
selors that engineering is an appropriate, rewarding, and satisfy- 
ing profession for women? How to you convince the parents? 

3. Wiiat steps may be taken to encourage more college freshmen to 
consider engineering as a career? 

4. How much support is necessary to produce academically successful 
women engineering graduates? 
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How can we marshal the talent and interests of industry in this 
guidance problem? 

What are the key factors that cause women students to stay in or 
leave engineering, once taey have enrolled? 

What can or should engineering schools do to help minority women 
prepare for their "pioneering" role after graduation? 

How can the professional engineering societies be moved to do a 
bett(M- job of reaching talentrd women and men in junior and senior 
high schools about the potentials in engineering? 

How can the image of women in engineering be put across as the 
'new stereotype" to children in the elementary grades as well as 
\o students in junior ?nd senior high schools? 

What arrangements are rr>quir*ed to get more n^.embers of professional 
societies and leading women engineers, in industry and government, 
to meet with secondary students and explain the opportunities for en- 
gineering careers? 

V.J of th(* suggestions may be summarized as follows: 

Your conference should go on record as recommending that the En- 
g'neering P'oundation underwrite a half-hour television program to 
do for engineering what Marcus Welby does for medicine ' Engi- 
neering Center instead of "Medical Center. " Many '^l^V stations 
would run a 30-minute script gratis . With advance notice to junior- 
and senior-high -school students, it might shake up both students 
and th(Mr parents. 

Some organization, as SWE, ECPD, or the Engineering Foundation, 
should publish a national list of scholarships available for women in 
engineering and distribute it to all interested high-school students. 

I'h- conference might recommend that ECPD, Engineering Foundation, 
or SWE request funding from the National Science Foundation to sup- 
t)or! an expanded program of "Engineering Days on Campus" for 
;unior- and senior-high -school students. This fund could pay the 
expen ses of students and counselors, especially if there are overnight 
stays for two-day conferences. 

'I^he ccnference might ^vant to consider the fact Uiat u^aming m engi- 
neering is not only engineering training, it is good basic education 
as weH, providing excellent preparation for careers in management, 
administration, etc. 

Why not compile a master list of all women engineers who wculd be 
willing to talk to secondary students individually, or to groups of 
Aomen students, about engineering. The list could then be sent to 
high-school counselors with a letter urging them to take advantage of 
this prof^ -^sional counseling available to them. 
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We have found the best missionaries to prospective women students 
still in secondary school are our own women engineering students 
Your conference should urge every engineering school to arrange ' 
lor their women engineering students to meet with these prospec- 
tive students, either on campus or at their hometown schools. 

We need more literature on "what women are doing in various engi- 
neering fields. " This literature needs to emphasize not just what 
women engineers do, but provide answers to such common questions 
as: "Can I combine an engineering career with marriage?" "Can I 
combine an engineering career and children?" We also need more 
and better literature for secondary students on the exciting new 
horizons in engineering, the relationship of engineering to a chang- 
ing world, the key role of engineering in environment clean-up, the 
expanding role of engineering in medicine, etc. 
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LIVE YOUR OWN DREAM! 



Josephine B, Hayslip 

Educational Consultant 
Career and Vocational Guidance 
Now Hampshire State Department of Education, Concord, New Hampshire 

Because* this research paper intended to be used as a resource for the 
Friday. August 24, 1973 session of the conferc^nce on Career Guidance for 
Women fJntering Engineer ing was written six weeks ahead of the conference, 
handed in in manuscript form at the heginning of the conference, and, hope- 
fully, read by the participants before Friday morning, the last day of the con- 
lerence. it is obviously not the text of the presentation. The participants' 
involvement throughout the week with role models in engineering careers 
should enhance and modify this research so that after some brief introductory 
autobiographical remarks by those on the panel, the participants may react 
to th(» concepts described in this researc^h. 

MVF Y OUR OWN DRKAAl! 

One is not born a woman; one becomes a woman. As preschool playmates, 
girls and hoys are eciually energetic, curious, interested in competing, achieve- 
m 'nt- Dotivated , and intelHgc^nt. In other words, the brain has no sex, nor 
does the heart, or what(^ver it is that directs an individual as that individual 
( hooso- a life- style. What is it, then, that drtermines whether an individual 
wiU be an engineer'^ a nurse? a homemaker? a counselor? Certainly it 
is not the nature of the porson^s genitals! Therefore, that which determines 
a life- style must he cultural. 

Counselors and tc^aeners have an opportunity to help young women examine 
(^arec^rs in the light of their interests and abilities, if they indeed will take ad- 
vantage of this opportunity. However, my sense of what is indeed happening, 
at least in this state, is that we have as mu( h sex role sterc^otyping (or as much 
harn^ avoidan( e /turf protection, call it what you will) among counselors and 
t(^a( h(»rs as we do amon^? ar.y other sector of th(^ r-^P^l^tiO". 

However, the demand for change^ is t:oming from some of the women's 
movements, 'and those coimselors who are in tune with career education from 
an awaronc^ss, exploration, preparation model are beginning to deal with them- 
selves and tlK-ir attitudes towar , for example, women in engineering careers. 

In The Feminine Alystique ^', Betty Friedan takes counselors to task for 
not encouraging bright young high -school girls to undertake cliallenging sub- 
j(»cts in high school that would, in turn, lead to challenging careers. 

'J'^Furtlier information on the numbered references is included in the Bibliography 
at the end of this paper, where they are listed alph^^beticrally by author, rather 
than in the order mentioned. 
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C'MM-k this against your ov/n experience. A youn^ ^ijirl, gifted in niathen.at 
ics and in drawing skills, wants to applv to a school of architecture. Her 
counseh)- -tronglv advises her not to, fo^- wonic^n xre rare in that profession. 
A^^amst this advice she do(\s apply and is acceptf^d. Then sh(^ is advised not 

attend, for there is really no future for women in architecture and she would 
prf)bablv transfer to an art program and get married eventually, anyway, 
['lease r. )te that I have delibe rately not indir ated the sex of the counselor. 

Perhaps \nur cperienee ho.s been more fortunate; perliaps your counselor 
has hyeen "tuned in" to the fact that, married or not, mrjst uomen will .spend mo 
orth( ir tin:e 'rjtsiae of their hrune. We should tluTi be educating tliem, coun- 
s» lin;?^ them * > lhf> fact that "woman's place is in the world, " 

Th^' Xew ilampshirt* C\)n]mission on the Status of Women, altlur.igh it 
starred hit( , has -aught up under the leadership of Carol I^ercfv (Incid(-ntal 1 v, 
(Virol his . i'XT* l)een elected to the state legislature and is continuing to keep 
woi:i< n's issues \isible.) Among oth(^r tr'Stimonies reccMvr^d at ^omo ver>' re- 
vealin:! hearings in 1970 and 1971, guidance counselors were shown as lacking 
uc.( re^^: toward assisting ir. i^^dual girls. Tim(? preft^rence, if giv(Hi to indi- 
vidua's on the part of high-schoo] counselors, was given to males (^nt(*ring 
i nileg.', s. condlv 1- feinales fmtering college, next to males cnterirr4 tlie job 
mai'ket or Wi for otlier ^ ouns(ding, and finally, if given at all, to girls. "Be- 
c ause no per< cnt of all women will at sonu^ time ^luring thcnr life enter the 
job market (often under extremely disadvantageous conditions) all girls should 
receive ade(juate counseling to strengtlu^n their roh^ in S(^ciety and job oppor- 
tunities in |)arti(nlar. 

At a recent Drug Managr'menl i^rc^bh^ms Conference held in New nam|)shir( 
wr- again heanJ the students, esp(H iallv the girls, say that unless you were 
stT*aight college pr(^[) with no problems, you didn't take toycuir counselor. Yet 
thes(- very counselors must provide young girls, and the voung(^r the b(^tt(»r 
grade -chool is not too soon with i vvvy oppor tuni ty to understand their pei-- 
s(>nal strengths nnd to relate theni to their future education and th(»ir future 
careers. Indr^cd appropriate to this conference, placement officials at 
Carne<»ie- Mellon Ih r.ersity, Pittsburgh, Pennsylvania, rc^port: 

Stiff competition is df^vcdoy^ng among companies fr>r woi^kmi engincc^r- 
leg graduates. F.erause thcrr> an* not many women engincM^rs, the de- 
mand is especial 1\ great. Minority students are also facing tlie same 
r.c ^' ruit i rig rushes. 

Reports of th.M'olh ge iMacement (\)uncil indicate that theave^-age 
startiTiL' salar^ offered a ^voman engineering graduate is about-^'Hr'^^ 
per n onn^, ^.lijMitlv hir.hr'T than t!>e ;v^(^rag • off(^red hicr male coure 
*^'r'pa rt , 

"Whilf' wf)t>.' n today constitute less than one pere(>nt of the at tive 
eru.Mn(M'rs in this country, the proportion of women engineering 
gr' duat(<s has inr-reased five tiir^.es from what \i was in tiie lf};)0'.s. 
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"J. Stanford Smith, senior vice- pi'osident of ihe General Electric 
CotTipany, told a suirinier education conference that: ^Unless 'we 
can start .roducing not four hundred, but four thousand to six 
thousand minority erigine3rs a year withii. the decade, industry 
will not be able to achieve its goals of equality and the nation is 
going to face ^' rial problems of unmanageable dimensions . . . 
It v/ould be truly unforgi/able if, ^vith thib timely gap in the 
supply of enginec ^^s , we failed to fill a large part of it with 
minorities andv/^.TMin '"^^ 



If we ran overlook tha. 
in this country do outnumbe j- 
care f r ( lioices are deterniin< r 
mwc] utright discrirninal , 

perccj 1 the professional d 
enginec Only two pert r - 

wonii-n, < .':ired to about 3 
40 perc ent ' -ise with an p;.' v^de 
if a girl ri: ."^ think engintM/ ^^ir- g i 
missions ( m ^r or {he enginv.H?ring ; 



ro being lumped in wiih minorities, for women 
can w-^ indeed determine whether a girl's 
.-^tf^reotyping and cultural tradition and how 
'^"r.r ex; mplr, women rec eive under five 
'le fif^ids like law, archite.:t'ire, and 
i *Kl ^c-r^rs in th^» Un:ted States are 

I X 'V. Hi .\,ssia. Yot te.->ts l!a\'e shown that 

engirtrc ring arc^ women. Unfo' tunately, 
lec! 'male,* chancr^r. are tl* at th<^ ad*- 



The S'jurr- • (iCiitinvics (if yor arf- ' jh completely '.iisv\oura^;(Mi) with som;e 
cxt.rawi-oiny ''V :y..*:istics and is empliatlc about th.-^ m.^ed for* "role models'' 
throughout a \n)n:an^3 dr^-ision- nnakin^ I rot:ess. And ye^ only 22 percent of 
•oileg(^ tea' 'icrs ar.* womc n le:^s liion in 1930. And, w;n.ch sex do you think 
of when you :-ov eoUc^ge pr( 'j-ident ? business adnnnistrator ? corporate exec- 



ut ive sfM 



nurse sah^sch^rk ' engineer ' 



Sm> far this p.vP -r has a^ternp^ d to rlefine the prob.i m. We have yet to aeal 
w^'h the solut-i^jn I would like to try to propose ways in which counselor's, 
^'.'^:ers, an i siudents wor'king in corrc^rt can <'hari^( attitudes. lif(^- sty les , 
and !u'. n goals right now. 

V'C .\\yare '>l Yo u r Str c^ng^hs 

Keinf^rnber, u-e talk(\i about prescnoo] boys and g^rls as being equally 
energetic, and sc^ forth? At least two decad(^s ago, Simone do Beauvoir 
wrote . .up to the age of twelve tlie liitic girl is as strong as her brothers, 
and she . ' .)»vs the same mental pow(^^ ^ ; thr is no fic^ld whc^re she is debar-red 
from engaging in rivalry w itw them. If, well beforr^ puberty and sometimes 
from early infancy, she srems to us o be already sexually det(*rmined, this 
is not bc'-ause mystc^rious instincts ^jree doom aw to passivity, coqu(;try, 
'naternity; it is because tiic influent e ot others- jpon th child is a fac^tor al- 
most from the start, and 'hus she is indor tr'nated with her vo{'ation frcmn her 
earlir^st yrars, 

P)( Awax of Your Own Sexuality 

Womc^n owe Sigmund Fre.'.d no tlvx^^.k' a* all for his cont (^pts of the mascu- 
line libido, feminine narcissism, and penis envy. On th<' other hand, his dis- 
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cipl*', [{.•len D..;u1.S(-!;, li:,.-; :i..,':i.'icd co;iC(. i,t.s o; sexuality, •■: ;■>!;;.; tlu.- n 
a- an .."sscnt iai f.'nunin;" con- nround -.■•fiich an- v. rappod lasers and Jayers .• ' 
• •quvlly g.'nuin.: (-Ifnienis of th<- fi.Tninirit- E<nil. ' If w.-,' follow the do\ eloonicnts 
of t!-cs(- -..'IfM^icnts, '.V.' fiiKi thru tli..-y .-,tcrr from tile active, snmeti :i inasc i- 
lir..:- cor7!pon,.nrs 'Jir.r,. ,.v,-ri lhcLi,L;!i al'.vny.s mni-c or less pr.-ser.t in v.'oiPan, -ji-i/z- 
ii.:iU.- in the :i, j scu I >;,<• ;..,r-t of oise.vuiil (Ji^po.^ilion, Ttii-se w:T'opi-ij.^s arc 
oon'inualioris ot -lenvnts present in th.(.> undi ffcrentiatetJ phase of chi ^iriood , 
id.iit.irications v.ith .sci. ! i.-ie j) cototy p.s, surv'VuJs of tlie pr--pui>e rty Ih.n. A 
'n:';v'1y -- in br-ief, ttn.-y ai-,,* subliniatirns of activf- currenis ir; v. ;.>nien , " 

My i"'.TOi i"fi'aoti of Uiis feniinim- cor,, vvitii if.3 nia.-jy v,- rappi . jt^s tK>at 
U:>' psychic structure r^f V'-Tr.a:i is not exclusi .-ely in tlie '"c'leri.:a). fern -..ine. " 
.S(...,ev.here S'tweon the "f-.-nMlo ciinich" and the '"fenunir.e rr>slicuu. " a jjirl 
•Aho is h. coniiiif^ a u-onian v/ill deal with her sex-ality and her e ie-^<v. She 
•-.viU ir.tiv;rat( t.h.'Se positively into her 1 (!-style Ln('" acknowled tbat concepts 
lik." reso.irc ■•ulness, initiativ, , desire, motivation, c::ce liencf ' are not ex- 
clusively nuascu'ine or feminine; that a^^i^ressi ve heivavior in wo • er: need not 
he i.n'eir.^::tie, ..nd is not considertd as unf.'miiiine Ijy those individual men 
and -.vof.K^r.- who a r. securt in their own sexuality, indeed, wo cannot docu- 
iie-nt inferiority and superiority; w<.> can e;.cune nt speciJ-i.: differt-nces be- 
fv.(>en die seX 's in aptitude, mteresi, and personality. /..:-:in,. these must be 
due to crlu ral and/or jther experiential factors. The overlappiet; in all psy - 
cholouical factors, sexual ' aaracteii sties included^ such that we need to' 
vciUM-d aiou ,nd women as unique individuals, nc; --s ^a^oup stereotypes. When 
we cr,.t into trou' le . th this concep' i wh^ n we iet pass a remark such as 

.>he pla; u „„i u),,. a man" or ■■.Sh..'.s as ;rood a i- .vdien,ati.,.an as any bov 
in the class ' If we'. -.- prcid when W(^ heai- this comment, then we give up a 
littl- of our K^entity as a person. little of o:!r fsoxuaJity. too. 

I've b."C(; • especially s- nsitive to radio aiv! television advertising lately; 
. hope you r nice Pa. it's charujinq. too. We • seeing fewer and fewer of 
the MoUie never told me" and the ' .oo.s she or doesn't she?" and n.ore asexual 
or bisexual ads. Mot enough yet, bat fortunately t.ic •iatterT. is changing and 
hop<.fully will -ontinn. to c lanf^e. \ ou car leip by noticing and responding. 
(A p.M-sonal a^,oe: when 1 a. ,unied ' . jo: f rdiua lional consultant, I obtained 
my own American Kxp--s credit r.;.M. o' • ,ich I charge all of my own travel 
exp.-nses, which a -e t ..m reinihurs . lOach montli when 1 receive my bill, 
Trri asked. Isn't it tj, ,e you bought your wife her own credit card?" " As yet 
I haven't come „p with a prop(>r, -r impr-oper. way to deal with that request 
Nor, by the way, has my husband, who will have nothing to do with credit cards.) 

Wh.'ii a young girl is aware of h r sexuality in a healthv manner, sli,. learns 
to us.' !his sexuality in a p.,si!ive manner. A study which was done some time 
ago. and whicn certainly needs to be restudied. is one in which one hundi.-d 
teenag.'d boys we,-., asked if they might like to be girls. Of these only on;: or 
two said maybe. " and then only if tht^v could change back. However of a 
hundred girls wlio w,.>re asked if they would like to be boys, more than seventy- 
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five percent said y^.^s. Not "maybe I'd like to try it" but unt quivocally "yes. " 
Some reasons: '^Boys are better off; they don't have to suffer as women do. " 
''A boy does more interesting work. '* '^They are freer. " "They are not bothered 
by clothes. " Let's look at these, one by one. 

K Doys don't have to suffer as women do . I can only conclude that this re- 
fers to the menstrual cycle. If a girls sees this as a handicap, it is because 
of her general, often a cultural, situation and should not serve as an obstacle: 
indeed, many women aihletes, dancers, travelers accommodate themselves 
to this. Imagine Hilly Jean King saying, "I can't play tennis today; I have 
the Curse. " 

2. A boy does more interesting work . My sense of this is thai; girls have not 
been allowed into some of the more inb-resting professions. This we know is 
beginning to change, or women wouldn't be attending conferences like this one 
on Women in Engineering Careers. Women have a long way to go, but ihis 
has got to be the end of Uie beginning. 

3. Boys arc? freer! l'>eer to do what? Women are gaining on colleg(3 cam- 
puses, in dormitories, and in classrooms. They may choose wher, :nd where 

o come and go. This is beginning to happen in high schools, but not nearly 
fast enough for most of us. Girls in automechanics and boys in sewing classes 
are still somewhat of an oddity, but even in New Hampshire, it's happening:. 

4. Boys are not bothered by clothes . Women can't use thiF as an excuse any 
longer. In fact, 1 mentioned this to a male colleague recently and he countered 
with the fact that girls were lucky, because w^hen it's really hot they can wear 
dresses, and dress(\s must be cooler. In other works, women can choos their 
clothes, thri r careers, their (Education, tfieir liH^-styles, They've indeed 
come a long way. 

Be Alive 

Be alive all over all of the time. In Don't Fall Off the Mountain , Shirley 
MacLaine describes an inttrinr J in her lift? in which she says "it didn't seem 
to be a question of unused p'^+ential talent. It was more that I was living at, 
20-pcrcent. capacity. " This, by the w^ay, is a v/oman that I believe Masl 'x^ 
would have included in his list of self -actualized v/omen that is, women 
who have come to tern^iS with their ow^n identity, their own sexuality, w^ho 
care about other people and give of their talents to those around them. 
Snirley MacLainc^ der^cribes her childn^od, her fierce: oonip^.^tition with her 
younger brother, her ability to fight with the boys a.id beat them on their own 
torms, h»'r struggle agr\inst her family's wMsh(*s to become an actre^^s, and 
and the tremendous sharing relationship that she has with her husband and 
daughter. She describes the process *hat she went through becoming a per- 
son and, along the way, becoming a w ^man. Since writing her remarkable 
book, she has continued to be involved and yet has managed to b(.^ herself. 
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In Ent|lehard"^ surveyed a number of counselors in Alinnesota, 

hypotho.si7.ir.il r ai a counselor could be characterized as having,' "traditional" 
or "«.-mcrgfm" view.s of girls' '.fe patterns. The traditionui .stance was view- 
ing the w ■. lan's roie i.s nurtu.er -- home, !iustK<nd, children. The emergent 
W.. W,- is r >''ir.(.,'d as .Si't-in^^ t.he woman as a generaiist. performinjr many roles, 
and I rr.i^i.t ;.dd rtor m ing thoSf rolt s well, inclM.rii.,;^^ those of wife, mother! 
r.onie-rnar-.er' a;, wull us lci,;islator, teaclier, enL'^n.^er, simuitnneouslv througli- 
'■'•it hei' lift/tinu-, 

in addition, Englehard found that ' the most 'emergent' type of counselor 
eo .ld Ix." descrilMjd as a marri(?d woman, over forty-one ye;.:rs ol age, working 
in a mrtropolitan-nrea .school, who was childless, "or who had one or'niore 
children. We need a great deal more research along tho.s.' lines. My sense 
of this is that rathe-r than having a girl's career decision in..:.uenced froni a 
tr-aditional stanc(.'. .slie would \jc better off with no career C(v„:-jseling a1 ail. 



]i<: 'i'oursi^'lf 



One problem with discussing an individual as a role model is that we tend 
to redesign (Hirselv(\s along these lines. Here's where we -- counselors, 
teachers and students -- need to sharpen our communication. We need to 
break (h(,- cultural n.'infoi'Cement cycle, and wo need to offset tlie notion tliat 
one s.-t of personality characteristics and occupational behr.viors is better, 
mon,' desirable, or more normal than another. Counselors, especially, 
should be aware of self, so that th(?ir own values don't get in the way of coun- 
seling young girls. 



COXCLU.SIO.N 



15; aware of your strengths. Be aware of your own sexuality. He alive. 
He yours<:«If. Not terribly profound words, but they're mine. I've tried to 
communicate : nd interpret some of Uie research that I've done, intending 
.nri/nnally 1 title this paper "Woman's Place is in the World." This became 
i!oo much of a parr iy. Then 1 remembered a saying I hoard from a young 
sing.T nameH Pat •^u/uk: at the beginning of her career who quoted her father- 
' Think big, ' ork h;ird, and have a dream. " To this 1 would add: Live you • 
own dream. 



BU^LIOGI^AIMIV 



I'vi- divided this bibliography intc- three parts. h(^ first six titles are 
papiTbaok books that I would recommend as very helpful to niy personal growih 
as well as to (l.i.' di.'Vi'lof)mi.'ril oi tfiis papi.-r. 

!!. de Heauvoir, Simone, The Second S.'x , Bantam i?ooks, Alfred A. Knopf. 
Inc., 201 j:ast oOth Street, New York, New York, \ UU22, $1.25, p, 24!». 
I'irst published in l')53 in 1- rench, a fascinating revelation of the imu-r- 
gence of the liberated woriKui. 
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. ;-^^-<-'an. Betty. -J he Femini ne Mystique. JX-li ]>ublishing Company 750 
iiuru Avenue. N'^.v York, New York 1001 7, lo63. $1.25. The best sel- 
ler- that IS ci-'-uited .vith igniting -.vomen's liberation. 

* I^^' Female Eunuch, McGraw-Hill Book Company. 330 

V. est 4 Jnd Street. Xev; York. New York 10036, 95. A challenge to 
■^vome-n to take joy in the struggle for sexu.-' '■r-eedom. 

. Koniisar. I,ucy. The Xeu- Feminisni . Warner Books. Inc. 315 ^'ark 
--avenue South. IsV.v York. 10010. ,*1. 25. p. 43. Advertised as "the 
111 .-t b .)k 01 Its 1-and: a primer on the women's movement for tcenagei's. " 

. l-air. Je.s.s. J'hD. I Ain't Much. Babv. l^ut T' m All I've Got . Doubleday 
and Company. Inc. . Garden City. New York 11530. 1972 $2 05 En^ov 
aolc rc.-Khng. and though not a women's book, contributed to my personal 
.Sel! -iicceptunce. ' ' 

MacLaine. Shirley. Don't Fall Off the Mountain . W. W. Norton and Co 
o.) l ilrh Avenue. Ncu York. New York 10003. $1.50. p. 100. A real * ' 
•surprise from a vr-ry sensitive person. 

h<.- nexl five titles ai'e resources which most counselors have read or should 

Deutsch. lielene. Ml). The Psycholoi .y of V/omen, A r\sychoanalvlic ]n- 
lerpi-ctation. Gr u r.e a nd St ratton. Inc.. New York. Ne w Yor k. 1 IM-}. p. ~ 1 4 i . 

Is.iacson. Fee i:. . C areei' Information in Counseling and Teaching . Allyn 
a:;d Bacon. Inc. 470 Atlantic Avenue. Boston. Massachusetts 02210. 197F 

M.slow. Abrulmm. Motivation and Personality (2d ed. ). Harper and How 
lU F;i.st .),-jrd Street. New York. New York 1U022. 1970. 

. -^l^^ttlunv.s. Esther E. ct ul. . Counseling Gir ls ..nd Women Ov er the Life 
S£an \;jtionaI Vocational Guidance .association. I'ublication Sales Amer- 
.can er--,anel and Guidance Association. 1607 New Hampshire Avenue 
.\\\, Washington. D. C. 20U0;t. 1972. 

. May. Kolio. \\:v. i-r and Innocence . W.'A. Norton and Co. , 55 Fifth Ave- 
nue. Nc'A \ (,:■]■;, N( w York 10003. 1072. 



last fi\e titl(.\s are useful artii'les 



mon(^gi-aphs. or bulletins. 



Engineering; Women in Demand. - A PGA Guid epo.rL .Spring 1973 Amer- 
ican Per.^onnel and Guidance Association. 1607 New Hampshire Avenue N-\V 
Washington. I). C. . p. 4. > . ^ m .nu. 
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ir. Englehard, l\ "A Survey of Counselor Attitudes Toward Women, rvlin- 
ncsota Counselor, 1069. 

14. Expandin^y Opportunities for Girls: Their Special Counseling Needs , U. S, 
Department of Labor, Women's Bureau, W'asnington, D. C. 20210, 1071. 

^ ^^^ndbook on Women VVoi^kers , Women's Bureau, Bulletin No, 204, n. S. 
Department of Uabor; available from U.S. Government Printing Of.'. -.e, 
Washin^rton, D. C. 20402, 1060, ,$1.50. 

1 G . Repoi't of the Ileuringn Held by the New Hampshire Commission on the 
Status of \\ omen. Spring 1071, p. 3. 



Josejjliine B. Hayslip 

Josephine H. Haysli[j has been associated wjtti the New Hampshire State 
De})artment of Education since 1071. She received hei" BS degree from the 
Universiiiy of Vermont in 1051, her Master's in Education from Temple Uni- 
versity in lf*61, and from 1061 to 1067 attended Boston University's Graduate 
School. 

Her pre\MOUs experience includes the teaching of English and Reading at 
Brandyvvine .leights Joint High School of Topton, Pennsylvania (1958- 10G2). 
She was Director of Cluidance and English Teacher (1062-10C5) at Ashland High 
School in Ashlanrl, New Hampshire, and from 10G6 to 1071 served as Director 
of Ciuidance at Littleton High School in Littleton, New Hampshire. 

iMrs. ilay.^lip sei'ved as pi esident of the New Hampshire Personnel ancJ 
Ciuidance Association for the 1072-73 term. 
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WOMEN IN ENGINEERING ~ A QUFSTION OF SUPPLY OR DEMAND? 

Michael R. Tuosto 
Manasfor - Equal Opportunity Activities 

and 

Anne M. Giedlinski 
Advanced Systems Planning Engineer 
Public Service. L'lectric and Gas Company. Newark, New Jersey 

Women in cnriineering -- a question of supply or demand? This is a suh 
ject whjch the New Jersey Utilities Association attempts to explore in its re 

g:rdi^crd:r:^:o^f -°p--- hirh^i^nooi 

The program consists of a series of forum, during ^^hich women engineers 
employed hy utility companies in New Jersey, and female enginee^fnVcolle/e 
students review the supply-and-demand aspects of the engineerin/rmpW:^^^^^^ 
picture during the next ten years. This picture, as you will see 3ur^ th^ 
slide presentation, shows the estimated supply of engineers faninrshor of 

n Ld^irJl^' 'r""' ^^"^^ part'oVthis decadL I^t^ 'h ; 

and/supply review is brief, misconceptions - on the part of some members 
of tlie audience, especially the guidance counselors - are corrected n.e ' 
misconceptions seemed to be rooted in the engineering unemployment' pro ! - 
lems which have occurred in certain specialized industries. 

chart7or silf r"7; Participating panelists utilize 

Charts or slides, a brief description is given of the various major fields of 
engmeering .Such subjects as the required courses in college and he general 

r^.lat:r''ittr^^ '""^'T'' ^^^'"^^^^ ongineeHng f peLurare 

rcla ed 1-orlunately . we have on our panel at least one E.E. , M . E I F 

and h.E.; this allows the students iu the audience to receive answe^; to their 

'-'^'^ - ----- va^L^Tdrci-^^^^ 

Before moving to the question-and -answer segment of the program each 
panelist gives a brief presentation which describes a tvpical work day^n her 
present job assignment. As I mentioned earlier, all of our paLlists a" cx^- 
ployed m the utilities industry. Consideration, hov.ev. r. is being gfven to 
L"'^ '"'^ '''''''"^ °" P-^'^ fern... /enginee'.^rrn other 

the ••u-oica7dnl''- engineering specialties and 

the t>pica day segment comprise the foimal part of the program We then 
move into the question-and -answer session, which extends'from^ m^ut s 
to one hour and 15 minutes, depending on the size and inquisitivenesT of Ihe 
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audierK e. It i.^ r-atiier difficult to accurately Jesc;rib(^ this question-and-an- 
s\\( r session of the program. Perhaps the best nu'Chod of description v/ould 
\je to rela*e \o you sonic of the questions asked by the guid: nr.'e counselors and 
the hiL'li-sciiool students. Questions included: 

1 . "Hov/ much of the talk about women in en^inec -•ing ii.- really window 
dressini; for industry, which mav be under /^'ovt»rnment pressure to 
( irplov women m t r-aditionallv m^aie positions?'' 

2. "Does industry reallv want women engineers?" 

3. "J seem ;o always be rc^ading about unemploycvi • ngineers wlio eanU 
find jobs, ^'ou say tlu^re are jobs for qualified (engineers. Please 
comnient 

4. "i3o you have to be good in math to become an ^^ngineer?*' 

7). "Wiiat about homework assignments in college? Mow much?'' 
fl. "What led \ou to pursue an engine ering career?' 

7. "W hat role, if anv, did your high-school guidanc*^ counselor play in 
^our career selection?" 

j;. "Were vou encouraged by your* high-school guidance counselor to 
pursue engineering as a car'eer?" 

9. "How many other women engineers w^ork with you?" 

10. * \Vere tlicre other women in your college (^ngitu^i ring courses?" 

11. "Ilow were you tr-eated by vour college professors? Hy the male 
students?" 

12. "Did you have dates at college?" 

13. 'Are you married? Vvhat are your views on u.ajn-iage?" 

14 . "Ilow does it feel to work in an all-male work environment?" 

15, "What can high-school guidanc-e counselors do ta assist female higfi- 
school students who show an interest in math and science?" 

IG. 'M)f:) you like your job?" 

IT. "Are you treated any differently than male en,7ineer-s in your company?" 

Ir] . "Are wom.en promoted as readily as men in industry?" 

"WJiat advice can you give to female school students who are consid- 
(M'ing tmaineering as a c <ircer?" 

20. "Ilow are you treated by m(?n from other companies \v-ith whom you 
deal?" 

I tliink you41 agree that most of the questions were dir<»cL and meaningful. 
They also prowJed an indication of what was on the minds of both the counsellors 
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nw ^r''? "'"^ '^^ ■sponsoring a pro,;rnn. similar in for- 

mat to tne \vomen In hngim ering" program, it would be vase to anticipate 
ir.ar.y of ti.ese que.stion.s. ^ 

For those of you v.ho may ho thinkin.-; of .sponsoring program, in your 
localities, 1 .] l:ke to take a few moments to discuss how we in x\ew Jerscv 
pl'..nned and organized our program, in our State, high-school guidarce di- 
rectors are members of the Countv Guidance Associations. There are 19 
-such associations in New Jersey. Most of these meet monthly during the 
srh<M>l year. There is also a State r;uidance Association which communicates 
regularlv wiih each county group. 

J-^^^i En-.ployment Opportunity C ommittee of our Association 
nad .deniified tne problem on which we wanted to focus attention, we m.t with 
the. o acers of .he State Guidance Association to present oar plan. We ai.Ko 
ask< d tor their comments and input to the program. Their ideas, by tf.e way 
were v<.rv helpful to us at this stage of the program development. The Stale ' 
A- -,, .-latinn endorsed the program and communicated the availability of our 
.)r..grnn'. to each County Guidance Association. From that po.nt on, our deal- 
ings wc-re with the c-ouniy association officers, who were instrumental in ar- 
ranging and ( o.^rdnvating our presentation. We found both the state and county 
j.uudancc,. olficials U ■ enthusiastic coopc.rative . and most valuable in our ~ 

^ I'o -ivc a more Aivid re-creation o'^our program we have prepared a 
~.ide pn .entatior) whi^h we would lik.. to share with you. Following this pres- 
o.Uafon Anne and 1 will bo happy -o attempt to answer any questions that you 



V n iM.ha , of the Public. Se.-vi- e I-. ctrio and Gas Companv, .Jerse y Central 
New .l<.,-s,.v Pow.^r and Light (■c:,mpan7 and all o^her membe-rs of the New 

"'V," 1 Assoc iation, wv appr-,M:iate the opportMiit >• to participate in 

hi.. l,ng,n..er.ing FoundaLjon Gonference. We hope that tbrou^di our'pie- 

• ■ntation this .nrnin^ wc ha\-e contributed to its succ.-ss. 

Thank ■.■oij. 



ite;;ael b! . I uosto 



..iic K.el i;. lunstu. \L-..na,...-r - Kqual Cpportunitv Ac tivities Inr^ih. I'ui-iic 
'■'••-•'^•1' -'"'1 (J as Compan.v in Vw/ark. >iew -lers. v, is a \V.i.2 ■.-adual. 
'■•J h.ut-c^rs \ nncTsi-A. I.'c rec eived Iws MBA from liu^ers in lOcr. \\r 
luos'o jouu.d the I>iudic Serv,, e Klectri. nrd (Jas Gcmpanv in l!is2'in''h.* 
companVs managenient trainin;:, program. Prior to liis beinr apivjiVod to 
Vrr<rw p...-ation in 1072. he held both line and staff positions ni ti e cmparv 
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Named Outstanding Jaycee in New .Icrsey '*n 1907, Mr. Tuosto has also 
served as President of the Rutgers Alumni Federation and of ik-»ta Gamma 
Sigma Alumni in the Metropolitan Now York area. 



Anne M. Giedlinski 

Anne M. Giedlinski was graduated from Pennsylvania State I'niversity 
with a Bachelor of Science degree in Electrical Engineering, in June 19G7. 
She joined Jer sey Central/New Jersey Power and Light Company in 19G7 and 
was appointed Engineer in 1971. She work^i in the System Planning Department 
in the utilities' general office in Mor ristown, where she prepares plans for 
the orderlv and economic development of the distribution systeii: in the norther n 
area of tfie company and conducts special engineering studies. One of these 
studies, '^E'conomic Loading of Distribution Transformers, appeared in 
TRANSMISSION ANi; DISTRI Bl PION. 
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Part IV 
APPENDICES 



A ~ Conference Program 
Roster of Conference Attendees 



Appendix A 
PROGRAM 



Sunday, August 19 
3:00 - 9:00 p.m. 
6:30 - 8:00 p.m. 



Dinner 



Hegi.si ration and C heck-In 



8:00 - 10:00 p.m. 
Alondav, Aui^^ust 20 
9:00 a.m. - Noon 



Social Gathering 



WELCOME 



Nancy U. Fitzroy 
Conference Chair 'n 

Dr. Jere A. Chase, President 
New England College 

Dr. Sandford S. Cole, ]J>irector 
Engineering Foundation Conferences^ 

CONF^ERENCE OBJECTIVES 



The Society of Women Engineers, l^ast and Present 
Naomi McAfee, National President 
See ety of Women Engineers 

A Senior Engineer's Point of View 
Nancy D. Fitzroy 

A Student's Point of View 

Deborah Kaminskl 

Rensselaer Pol^lechnlc Institute 

The "New Era" for Women in the Professions 
Dr. John B. Parrisl), I^rofessor of EJconomics 
University of Illinois 



What Happened to Progress? 

Dr. Irene Tinker, Presiding Officer 

r>deration of Organizations for Professional Women 

Women's Personal Issues 
Carol Pierce, Chair'n 

New Hampshire Commission on the Status of Women 
Member, New Hampshire State Legislature 



2:00 - 5:00 p.m. 



Informal Discussion and/or Recreation 



7:30 - 10:00 p.m. 



THE STATUS OF WOMEN 
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9:00 a.m. - Noon 



ROLE MODELS 



Session (liair»n - Dr. Alva Matthews 

Chair'n - I.-t. CoL Arininta llarnc ss 

Dr. Irene Peden, Associate Dean 

College of l-ingineering, Univer-sity of Washington 

L* . CoL Arminta Harness, Executive Officer 
Deputy for Space Ccnimunications 

Space and Missile Systems Organization, »'.S. Air F^.)m.' 

Margaret Pritchard, Tonsulting Industrial Engineer 
I'ortland, C^ivgon 

Kathryn Anner, Structural Englrf^-er 
Wv'idlinger Associates. New j'ork, New Yor-k 



Irene Sharpc, General Engineer 

Bureau of Reclamacion, Engineering and Research (^'nter 
Department of the Inter icr. Dc nvor, Colorado 

Dr. Alva Matthews, Consultant 

V.'eirilinger Associates, New York, New York 

Donua Ozcrn, Engineer 

Xerox Corjxiration, Rochester, New ^ ork 

Informal l.^iscussion 

W edne--;day, August 22 

3:00 a.m. - Noon POLE MODELS 

Session Chair ^n - ,Tamcs A. Mason, .)r. 

Vice -Chair *n - Carolyn Phillips 

Carolyn Phillips, Senior Engineei* 

Division of Industrial Hygiene 

New York State Department of Labor 

Yvonne Clark, Associate Professor 
School of Engineering and Technology 
Tennessee State University 

Dr. Mildred Dresselhaus, Associate Head 
Electrical Engineering Department 
Massachusetts Institute of Te:jhnology 



2:00 



r=:00 p.m. 



Informal Discussion und/or Rc^Tcation 



7:;iO 



10:00 [).m. 



ROLE MODELS 



EKLC 



196 



Xancy D. i'itzrcn, Manager, Heat Transfer ConsulTin/;^ 
Hosearch and fJevelopment Center 
General Klectric Company 

2:00 - '):00 p. rr.. Informal Discussion and or j^ecreation 

• 10:0J p.m. THE STATUS OF W OMEN 

Arleon D. Winfield, Social Science Analyst 
Women^s Fiureau, U.S. Department of I.abor 

Ifelene S. Markoff, Director 

Kod.'ral Women's Program, U.S. Civil Service Commission 
In for n: a 1 D i s u ^ s i on 

I'fuirsday, Auy-iist 2'A 

!^:00a.n^ - Noon liOLK M0D?-:LS 

Session Cliair'n - Dr, Delia Uov 
Vice-Chair^n - Martiia Heach 

Dr. Delia F{oy, Associate Professor 

Materials IJesearch Science, Pennsylvania Stale UniversHy 

Martha Beach, Vice President, Secretary-Treasurer 
N-CON Systems Company, Inc. 

and 

f^'Tty A. liose. Senior Associate, Assistant to President 
t'iurnham Associat(?s, Inc. 

NacMni McAfeu-. Mana^jer 

Hnjrineerint?. Quality and Heliability Assijrance 
WestinL^[\ouse Klectric Corporation 

Dr. Vera F^ess. Pa\search Associate 
Def(mse and Kh^ctronics System Center 
Massachusetts Institute of Technology 

2:0i) - r>:00 p.m. Information Discussior: and/or Recreation 

7:30 - 10:00 f). ' i. ^IHE STATUS OK WOMEN 

Micfiael Tuosto, Manager 
Equal Opportunities Activities 

New Jersey Public Service Electric and Gas Company 

Anne Giedlinski, Advanced Systems Planning Engineer 
Public Service Electric and Gas Company 

Informal Discussion 
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I'riday, August 24 

9:00 a. rri. - Noon CAH:::1:H (iUlDANCJI-; 

Session Chaii'n - Dr. John \l. Parri:^h 
ViC(?<:hair-'ii - Dr .'.K'. SriMadt^]] 

Dr. .U'>hri i^, l^arrjsh, ProlVsscji' (^f I ^conorr, ic:s 
l.'niv<»rsit y ol' J llinois 

l>r, .1. H. Sabadell, Prof-ssor ol (J[i^Mnic:al llnjjn* riiiL; 
P r i nc (/ ton U n i v f r s 1 1 y 

Paulino Chaprr.an, Director ol PlacMMncnl 
Univorsiiy of Illinois 

Josephine Hayslip, rJducat ii^nal Consultant. 
An;erican Profe»ssional (Guidance Association 

I .unciieon 

Ad lOiirnintuit 
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Appendix B 
ROSTER OF CONFERENCE ATTENDEES 



i.inrla Ahcrit* (Stucimt) 
Univc r.nty of Illinois 
12!}r) .fack.son Lane 
Florissant, Missouri i.'^O:-;] 

Kathrvn Anr^.T 

^\ i ( J 1 i ng (; r A s s o c i a t ( s 

110 i:ast 50tli <{ri it 

\<'W 'l or k, New ^ ork 1 0025 

Ms. A. Ashe 

A.-jsociation of Wonu n in ScicnCf^ 
-Mjutli ( as( o, Maine 04077 

Mr.-. Martha P.earli 
^ ice-IV•c^sid( nt 

N-('(.>\ Syst(^nis Company Irie. 
■''''^^^> Main 'it vcd 

Xeu Ko( ht Ih , Nr^w ^'ork lOoOl 

'•ohn Ik-ach. Jr. and I'ainily 
4n ]nt(»r;ale Place 
Hve, Nfu *V'>rk 10:)IH} 

Deborah I-.eard (Student) 
('eorLaa Institute of Tecrinolo-v 
Atlanta, (ieori^ia 

P>onnie Her^H'r (Student) 
l*ni\ ersit\ of Michitjan 
Ann ArlM)r, Mien.irran 

Sandra K. Hi duel I 

Knci.neerini; Staff 

General Motors ( or-porndon 

APE -No. Base 

Warren, IMiehi^an 48 090 

Judve Bom 
Ohio State I ni vers ity 
2070 Neil Avenue 
Colu.nbxrs, Ohio 43 210 



K.R. Brown, Jr. 

Linde Division 

Union Carbide Cor[)oration 

270 Park Avenue 

New ^• or/. , N(?w Y o rk 1 00 1 7 

I'arbara Buck 

Linde Division 

L'nion Carbide C.\)rp<)rr;tion 

Saw Mill Riv(/r Road. Rte. lOOC 

Tarrytown, New ^' .-.rk 10591 

Mrs. J\au]ine V . Chaprnau 
Director of Placement 
i:nivc»rsity of Illinois 
iO!) i'ngine(»rinij Ilall 
L'rbana, Illinois ni801 

L. D. Chipnian 

U(vstern Llectrie Company, Inc. 
222 l3roadway 

New York, New York lOO-iB 
.Mr. Chrisi7.ans.:»n 

Institute of Lleetrical and i:iecrronics 

f-ni*ineers 
34 5 r:ast 4 7th Street 
N«»w York, Nt^w York lOOn 

Prof. Y vonne Y. Clark 
Sciiool of Engineering^ 
Tennessee State University 
NashviUe, Tenness(?e 37 208 

Mrs. Nanry (\)rirad 
University of Illinois - CnicMco 
hk)x 4 34 8 

ChicHGo, Illinois f;0l3a 

Roy ( owin 
JETS 

345 i:ast 47th Street 

New ^ ork. New York 10017 
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Diana Decle (Student) 
Vnivorsity of North Dakota 
iOl3 Perkins 

Richland. Washin.'ton 99352 

Sandra Anne Delvin C-^tudcnt) 
Society of Women En<;ineers . 

Studt nt Section 
14 IUvi( ra Dri'v O 
Latham. New York ]2llO 

Dr. Mildred Drc^selhaurf 
Assoc. C'hair'n, I'h (. u ic al 

Engineering^ Department 
Massachusetts Institute of Technology 
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